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I'Hli GENHSIS OF SFECIES. 


CltAl'TF.l! I. 

iNTllO Dire TOUT. 

TliP ^)r<)l>U*in of tlu' g nosis of specios statod. —Nature of it3 pfolmblo 
solutioti.- - hiiitortaiioc of the (jiiestion,- Position hero (lefended. — 
Stat(‘iii('iit of tli<' DarwiM vn Tiikory. — Us a)>)>lionl)ility lo details i)f 
^i;<ui; 4 ia]»hi< al distiilmtion ; to iiidiinentary structures ; to Ijoiuolooy ; to 
utiiiiicry, *fee. ('ouse<jUent utility of the theory. — Its wide aceeptanco. 
- Krasous for tliis, other than, aud in addition t(», its scit'uliiic value. — 
Its simplicity.’ -Its bearing on religious <iuestious. - -Oditnii f/u >t/o(jintvi 
Jiud (uUnHt (hillfJirnloijirujn. — M'Jie antagonism supposf'd by many to 
r‘\ist between it aud tliecdogy neitlier necessary nor uuiv(*rsal. — 
('liristian antboiities in favour of evolution. — l^lr. Darwin’s “Animals 
ami IMants under Domestication.” -Diniciilties of the Darwinian 
theory enumerated. 


The givat prolAeui tvliicli lias so long exercisiul tlu; minds 
of mituralists, iiaiindy, that eoncttniing tlin origin of dif- 
ferent kinds of animtils ami plants, seems tit Iasi to he 
iairly on tli^j road to receive — perha[)s at no very distant 
fntifre — as satisfactory a solution as it ctin well hav(i. 

lUit the problem presents peculiar dillicdilties. The birth 
of a ^'species” has often been compared with that of an 
‘‘ individual.” Tlie origin, liowever, of even an individual 
animal or plant (that which determines an embryo to 

B 
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[Chap. 


as, ^ spider rather tliaii a beetle, a 
]<)8(j^yaiit rJtlieythaji a pear) shrouded in obscurity. 
A fortiari must IhifT lic'the case witli the origin of 
a “ species.” 

Moreover, tlie analogy between a “sj^ecies” and an 
“individual” is a very incom])lete one. The word “in- 
dividual” deiiotes a concrete whole with a real, separate, 
and distijict existence. The word “si)ecies,” on the other 
hand, denotes a ])e(;uliar congeries of characters, innate 
])owers and (jualities, and a certain nature realized indeed 
in individuals, but having no se])arate existence, except 
ideally as a thought in some mind. 

Thus tlie birth of a “species” can only be compared 
ineta])horically, and very imperfectly, with that of an 
“ individual.” 

Individuals as indirvhtolsy actually and directly produce 
and bring forth other individuals; but no “congeries of 
characters,” no “common nature” as such, can directly 
bring forth another “common nature,” because, per se, it 
has no 1 ‘xisteuce (other than ideal) apart from the indi- 
viduals in which it is manifested. 

The ])roblem then is, “ )>y what combination of natural 
laws docs a new ‘common nature' appear upon the scene 
of realized existence r ic. how is an individual embody- 
ing such new characters produced? 

For the a])])roximation we have of late made towards 
the solution oi‘ this problem, we are mainly indebted to 
the invaluable labours and active bruins of Charles Darwin 
aiul Allred Wallace. 

Nevertheless, important as have l)een the impulse and 
direction given by those writers to both our observations 
mill speculations, the solution will not (if the views here 
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. advocated are correct) ultimately present that as^jcct and 
character Avitli which it has issued from the hands of 
those writers. 

Neither, most certainly, will that solution agree in 
a])pearance or substance with the more or less crude 
conceptions which have been put forth hy most of the 
oi)poiients of ^lessrs. Darwin and Wallace. 

llather, judging fj'om the more recent manifestations of 
tlauight on op])osite sides, we may ex[)ect the development 
of some krliunt quid — the resultant of h)i‘ees coming from 
diilerent ([uarters, and not coinciding in direction with any 
one of tiieni. 

As error is almost always 2 >i^'rtial truth, and so cojisists 
in the exaggei’ation or distortion of one verity hy the 
suppression <jf another which (pudilies and modities the 
foimer, wc may ho 2 )e, hy the synthesis of the truths C(jn- 
tended for ]>y various adv()(*at(is, to arrive at the one 
coneiliating reality. 

>Signs of this conciliation are not wanting : opposite 
scientific views, opposite ])hiloso]>hical conceptions and 
oj»i)osite religions beliefs, are rapidly tending hy their 
Aigorous eonllict to evolve such a systematic and com- 
]»rehensive view of the genesis of spc^cies as will com- 
]>l(!tely harmonize with the teachings of vseience, jdiilosojdiy 
and religion. 

To endeavour to add one stone to this temide of concord, 
to try and r(^nove a few of the misconceptions and Jiinliiul 
]nisu1iderstandings which ojijmjsc harmonious action, is the 
aim and endeavour of tlie ])reseiit woik. Tin's aim it is 
hoped to attain, not by shirking ditlieulties, hut {inalysiiig 
tlieni, and hy endeavouring to dig down to tlie eommoii 
loot which siq)|)orts and unites diverging stems of truth. 

n '1 



4 


[CiiAr. 


TT7E GEXESTS OF SPECIES. 


It cannot Imt bo a .c*'ain ^vllOll tlie labourers in tlic three 
fields above mentioned, namely, science, philosoidiy and 
religion, shall fnlly recognize this harmony. Tlien the 
(mergy loo often s])onf in futile controversy, or vitliludd 
through prejudice, may be profitably and reciprocally 
oxercis(*d for th(i mutual beiuifit of all. 

llemaikable is the rapidity v'ith which an interest in 
the rpu^stion of s])ec,ific origination has S])read. lint* a 
few years ago it scarcely occu])ied the minds of any but 
naturalists. TIkmi the cnuhi theoiy ^lut forth by Lamarck, 
and by his Englisli int(;r])reter, the author of the “ Vestiges 
of Creation,” had rather disc'redited tlinn helped oii a belief 
in organic evolution — a belief, that is, in new kinds being 
produced irom older ones by the oi‘dinary and constant 
o])(‘ration of natural laws. Xow, however, this notion is 
widely diffused. Indeed, there are few drawing-rooms 
whev(‘ it is not th(‘ subjc'ct of occasional discussioib and 
artisans and schoolboys have their views as to the ])er- 
inaneiK'e of organic', forms. [Moreover, th-e reci^ption of 
this doetrim* tends actually, though by no means nc'ces- 
Narily, to be acccnujcanied by certain beliefs with regard 
to (juite distinct and very momentous subject-matter. So 
that tlu'. (juestion of thi‘ “ (hmesis of S])ecies” is not only 
one of great interest, but also of much conserjuence. 

Ihit though th(‘ calm and thorough consideration of this 
matter is at the present moment exceedingly desirabh', ycd 
the actual importance of the question itselfas to its ('on- 
s^apiences in tht‘ domain of theology has been straiigely 
exaggi'rated by many, both of its opponents and su]>- 
porters. This is especially the case Avith that form of 
the evolution theory whicli is associated Avith the name 
of Mr. Darwin; and yet neither the refutation nor th.e 
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deiiioiKstmtioii of that doctrine would l)e necessarily ae- 
conipanied by the results which are hoped for by one 
})arty and dreaded by another. 

Tlie gcuieral tlieory of evolution has indeed for some 
time past steadily gained ground, and it may be safely 
])r(‘(licted that tlie number of facts wliich can be brought 
forward in its su[)port will, in a few years, be vastly aug- 
mented. But the prevalence of this tlieory need alarm no 
011(5, for it is, without any doubt, pcTleidly consistent with 
slrietest and most orthodox Christian theology. AToreover, 
it is not altogetlu5r without obscurities, and cannot yet be 
considi^red as fully d(5m()n8trated. 

TlTe special Darwinian hyjiotbesis, Jiowev(5r, is beset with 
ceiiain scjeiitific; dilli(5ulti(‘s, which must by no nutans b(* 
ignored, and some of wliich, tlie author venturis to think, 
ar(5 absolutely iiisuperalde. What Darwinism or iShitural 
Sefe(5ii()u” is, will lie shortly explaiiuid ; but before doing 
so, it juay be W(dl to state the objiict of this liook, and the 
view taken u]) and defeiidcid in it. Its object is to main- 
tain the position that “Natural Selection” acts, and 
indeed must a(;t ; but tliat still, in order to account for 
the [iroduction of known kinds of animals and jdauts, it 
re([uires to be su])plenicnted by the action of some otlier 
nalinal law or laws as yet undiscovered.^ Also, that the 
('()nse([ue]ices wliich have been drawn from Dvolutiou, 
wh(5Uier exclusively Darwinian or not, to the jirejudice 
of 1‘eligioUi by no means follow from it, and arc in fact 
illf'gitiiiiate. 

^ 111 the last edition of tlie “Origin of S|((M-i<..s ” (ISOD) Mi\ Darwin 
liiiiiseir admits Unit “>iatnial Selection” has not heeii tlie exclusive 
means of moililicution, tliongh he still contiuids it iias been the must 
ini])oitant uiui. 
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The Darwinian theory of “ Natural Selection” may In* 
sliortly stated tliiis : i — 

Every kind ot animal and plant tends to inerense in 
numb(irs in a L’eonietrieal progression. 

Every kind of animal and plant transmits a general 
likamess, with individual differences, to its offspring. 

Every indi\ idnal may present minute variations of any 
kind and in any direction. 

Past time has been practically iidinih*. 

Every individual has to maintain a very severe^ struggle 
for exisl(‘ne(‘, owing to the tendency to geometrical increase 
of all kinds ol‘ animals and jdants, while (from tl.ie (;on- 
stancy of ])hysical conditions acting as a cmitinual check 
on such increase) tlie total amount of animal and vog('tal)le 
population (man and his agency e.xeepted) remains almost 
stationary from y(‘ar to year. 

Thus, every valuation of a sort tending to save the iihi 
of the individual possessing it, or to enable it more surely 
to propagate its kind, will in the long run.be preserved, 
iind the organism that has it will transmit its favourable 
peculiarity to some of its offspring, which peculiarity will 
thus be(*.ome intensitied till it reaches the maximum degree 
of utility. On the other hand, individuals presenting un- 
favourable peculiarities will be ruthlessly destroyed. The 
action ol' this law of “Natural Selection” may thus bo wtdl 
reju’esCntcHl by the convenient expression “ survival of the 
littest.’’-- 

Now this conception of ^Ir. Darwin is perhaps the 

^ Si'i' ]\rr. work, “ Coutrikutions to the Tliec^ y 

of NiUimil Sclet-tion,” where, at p. :3a*>, it is very well and shortly 
stated. 

- “Xiiiural Selection” is happily so tornu;d hy Mr. Herbi*i*t Spencer 
ill his “ rrinei[»h*s of I3iuloi;y.” 
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most interesting theory, in relation to natural seieiice, 
Avliieh lias been promulgated during the present century, 
llemarkable indeed is the way in wliich it grou])8 to- 
gether so vast and varied a series of hicJogical ^ facts, and 
ev(m paradoxes, which it a])pears more or less clearly to 
ex])lain, as the following instances will show. 

l>y this theory of “Natural Seh'ction,” light is thrown 
on tlu; more singular facts relating (o the gcogra[>hical 
distiihution of aniimds and plants; for example, (»n the 
Risemhlance between the past and i)resent inhabitants of 
diifermit ])arts of the earth’s surface. Thus in Australia, 
noiiaips^ have be(ui found of creatures closely allied to 
kangaroos and otlier kinds of ]H)nched l)easts, whicli in 
tlie ‘])r(‘sent day exist nowhere but in tli(‘- Australian 
region. Similarly in South America, and nowhere else, 
are Jbund sloths and {irmadillos, and in that same ]jart 
of the world have be(ui discovered bones of animals 
(lirferent indeed from existing slotlis and armadillos, but 
miu’h more nearly related to them than to any other kinds 
wliatever. Such coincidences between the existing aaid 
antecedent geographical distribution of forms are numerous. 
Again, “Natural Selection” serves to ex[)lain the cir- 
cumstance that often in adjacent islands we find animals 
closely r(‘sembling, and ap2)earing to represent, each other; 
while if certain of tliese islands show signs (by dc^pth of 
surrounding sea or what not) of more ancient se])aration. 
the aninialt; inhabiting them exhibit a corresiajiiding 
divergence.- The explanation consists in representing 
the forms inhabiting the islands as being tlu^ modified 

^ niology is the science of life. It contains zoology, or the science of 
animals, and botany, or Uiat of plants. 

^ For very interesting examph's, .see Mr. Wallace's “ Malay Archijxdugo. 



8 


THE GENESIS OF SPECIES. 


[Chap. 


descendants of a coinmoii stock, the modification being 
greatest where the st^paratioii has been the most prolonged. 

''Kmlinieiitary structures” also receive an explanation 
by means of this theory. Tliesci structures are parts 
which are apparently functionless and useless where they 
occur, hut which represent similar parts of large size and 
fiincthmal importance in other animals. Examples of such 
rudimcntaiy structures ” imi the fcctal teeth of whales, 
and those, of the front ])art of the u])per jaw of rumi- 
nating quadru])e(ls. 'idiese fcctal structures arc minute in 
size, and n(‘-V(‘r cut the gum, hut are re-absorhed without 
ever coming into use*, while no other teeth succeed or 
]‘epresent them in the adult condition of those animals. 
The mammary glands of all male heasts constitute another 
(‘xample, as also do(*s the wing of the apteryx — a New 
Ztuland bird \itterly incapable of flight, and with the wing 
in a <iuite rudimentary condition (wlience the name of the 
animal). Yet this rudimentary wing contains bones which 
are miniature representatives of the ordintiry wing-bones 
of birds of flight. Now, the presence of these useless 
bones and teeth is c.x plained if tliey may be considered 
as actually being the inherited diminished representatives 
of parts of large size and functional im])ortance in the 
remote ancestors of these various animals. 

Again, the singular facts of homology are similarly 
ca])able of deeper exjdanation by Natural Selection.” 
“Homology” is the iiaine applied to the investigation ot 
those resemblances which have so often been found to 
underlie sup(*i*licial dilferences between animals of very 
different form and habit. Thus ]nan, the horse, the whale, 
and the bat, tdl have the pectoral limb, whether it be the 
arm, or fore-leg, or paddle, or wing, formed on essentially 
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the same typo, though the number and proportion of i^arts 
may more or less differ. Again, the butterfly and the 
slirimp, different as tliey are in appearance and mode of 
life, are yet constructed on one common plan, of Avhich 
they constitute diverging manifestations. No (f priori 
reason is conceivable \vhy sucli similarities sliould be ne- 
cessary, l)ut they are readily cxj)licable on the assumption 
of a genetic relationshi]) and afiinity between the animals 
in ([uestion, assuming, that is, that tiny are the modified 
descendants of some ancient form — their common ancestor. 

That rcunarhable series of changes which animals 
und(‘rgo*‘ before they attain their adult condition, which 
is calk'd their process of develo])m(*nt, and during which 
tlity^^more or less closely resemble other animals during 
th<.‘ early stages of the same process, has also great light 
thirnvn on it from the same source. Tlu'. rpiestion as to 
the singularly complex resemblances borne by every adult 
animal and plant to a ci'rtain number of other animals 
and plants — resemblances by means of Avhich the ado])ted 
zoological and botanical systems of classification have 
been possil)le — finds its solution throngh the same hypo- 
thesis, classification becoming the expression of a genea- 
logical' relationship. Finally, by this theory — and as yet 
by this alone — can Jiny explanation he given of that 
extraordinary jdicnoinenon wliich is nieta];)horical]y 
t(a-ni(al niualcrij. IMimiery is a close and striking, yet 
superficial i^?semhlance home by some animal or jilaiit to 
some otlier, perhaps very different, animal or plant. The 
walking leaf” (an insect lielonging to tlie grasshopper 
and cricket order) is a w(dl-known and conspicuous 
instance of the assunijdion l)y an animal of the appear- 
ance o/‘ a vegetable structure (see iJlustratiuii on p. 40 ); 
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and the luic, fly, and spider orchids are familiar examples 
of a converse reseml dance. Birds, butterflies, reptiles, and 
even fish, seem to hear in certain instances a similarly 
striking rcscmldancci to other birds, butterflies, reptiles and 
fish, of altogether distinct kinds. Th(‘ exjdanation of this 
matter which “ Xatural Selection” olfers, as to animals, is 
that certain varietic^s of one kind have found exemption 
from ])ersecution in eonsecpience of an accidental n'som- 
blance which such varieties liave exhibited to animals of 
another kind, or to ydants; and that they were thus pre- 
s(*rv(‘d, and the degree of resemblance was continually 
augmented in their descendants. As to plants,*' the ex- 
]danaii()n offered by this theory might perhaps be that 
varieties of plants wdiich j)rcsentcd a certain superficial 
resemIdance in their flowers to insects, have thereby 
attracted such ins('cts, and have so been helped toj;)ro- 
j)agate their kind, the visit of certain insects being useful 
or indispcnsjible to the fertilization of many flowers. 

We iiav(i thus a whole series of important facts which 
Xatural Selection ” helps us to understand and co- 
ord inatix And not only are all these diverse facts strung 
tog(dher, as it were, by the theory in (piestion ; not only 
does it explain the development of the complex instincts 
of the beaver, the cuckoo, the bee, and the ant, as also the 
dazzling brilliancy of the humming-bird, the glowing tail 
and neck of the peacock, and the melody of the night- 
ingale ; the ])erfume of the rose and the^^ violet, the 
brilliancy of the tulip and the sweetness of the nectar 
of flowers ; not only does it help us to understand all 
these, but it also serves as a basis of future research and 
of inference from the known to the unknown, and guides 
the investigator to the discovery of new facts which, when 
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ascertained, it seems also able to co-ordinated Nay, 
“ Natural Selection ” seems capable of application not 
only to the building up of the smallest and most insig- 
nificant organisms, but even of extension beyond the 
biological domain altogether, so as possibly to have rela- 
tion to the stable equilibrium of the solar system itself, 
and even of the whole sidereal universe. Thus, whether 
this theory he true or false, all lovers of natural science 
should acknowledge a deep debt of gratitude to ^Messrs. 
Darwin and Walhice, on account of its practical utility. 
1)11 1 the utility of a theory by no means implies its truth. 
AMiat d(\, we not owe, for example, to the labours of tia*, 
Alcliemists ? The emission theory of light, again, has becui 
pregiMUit with valuable results, as still is the Atomic theory, 
and others which will readily suggest themselv(‘s. 

Witli regard to ^Ir. Darwin (with whose name, on account 
of tilt noble .self-abnegation of ^Ir. AVallace, the theory is 
in general exelusivcly associated), his friends may heartily 
congratulate liim on the fact that he is one of the hiw 
exceptions to the rule respecting the non-appreciation of a 
prophet in his own country. It would he ditlicult to name 
another living labourer in the field of physical science who 
has exi'ited au interest so wide-spread, and given rise to so 
much praise, gathering round him, as he ha.s done, a chorus 
of more or less completely acquiescing di.scijdcs, thcmselvi‘s 
masters in science and eacli the repre.sentalive of a crowd 
of eiithusiastUi followers. 

^ Si‘o ^IuUpi’s work, “Fiir Durwin,” lali-ly traiislatril into Kn^'lish hy 
^Fr.- Dallas. Mr. VVallarM* also ])riMlicts the disoovery, i!i Madii^^asear, of 
I liawk-inoth with an (‘iinrmously long prohosris, and he does this Qii 
lecoiint of the discovery tlu^re of an ondnd with a nectary from Urn to 
loiirteeii inches in length. See Qf((irtcrhj Juunudof ticiciicc, October 1<SG 7, 
uid “ Natural Seleetion,” p. 275. 
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Sucli is tlie Danviuiini tlieory of “Batumi Selection,” 
such are the iiujre icniiarkable facts wliicli it is potent to 
explain, and sucli is the reception it has met Avith in tlie 
Avorhl. A few words now as to tlie reasons for the very 
wide-spread interest it has awakened, and the keenness 
with whi(di the theory has been both advocated and 
c'ombated. 

'J'lie ini]»ortant bearing; it has on such an extensive raiiL^e 
of sciciitilic facts, its utility, and tlu^ vast knowdedge and 
,ui(*at ingenuity of its promulgator, are enough to account 
foi- thii luiartiiiess of its reception by those hairned in 
• iijiturid history. But fpiite other caus(\s have concurred to 
])roduce the gcuieral and high(*r degree of interest felt in 
the thc'ory 1)eside the readiiuiss with which it hai'nioniz(\s 
with l)iologieal facts. These latter could only be appre- 
ciated by physiologists, zoologists, and botanists ; whereas 
the Darwinian theory, so novel and so startling, has found 
a cloud of advocates and opponents beyond and outside 
lh(‘ world of physical sciiaice. 

In the first jilace, it was inevitalde that very many half- 
(Hliu'ated men and shallow thinkers should accept with 
eag(*riiess the the()ry of Xatural S(d(‘ction,” or ratlu'r 
Avhat they think to be such (for few things are more 
remarkable than the manner in whieli it has been mis- 
uiuh'rstood), on account of a certain cl laraet eristic it has 
in common with other theories which should not be 
mentioned in the same breath with it, except; as now, with 
the acconi])animent of juntest and apology. We refer to 
its nmiarkable simplicity and the ready way in wliich 
idienoiiiena the most coni])lex appear explicable by a cause 
for the comprehension of which laborious and persevering 
ell'orts are not re(]uired, but which may be represented hy 
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the simple phrase “survival of llie iittest.” With nothin,!:;’ 
more than this, can, on the Darwinian tlieory, all the most 
intricate facts of distrihntioii and aHinity, form, and colour, 
he accounted for; as well as the most coni})lex instincts 
and the most admirable adjustments, such as those of the 
human eye and ear. It is in great measure then, owing to 
this su])j)osed simplicity, and to a belief in its Ixa’iig yet 
(‘asicr ami more sim])le than it is, that Darwinism, how- 
ever imperf(H:*tly understood, has bei’ome a siibji'ct for 
general conversation and has Ixhui able tlius widely to 
iiKjreasc a certain knowlcnlge of biological mattcu’s: and 
this exg.tatioii of int(*r(‘st in (piarters where otherwise it 
wouhriiave been (‘iitirely wanting, is an additional motive, 
for ga’atitude on the ])art of naturalists to the authors of tlu^ 
new theory. At the same time it must be admitted that 
a similar ‘^sim])licity •” — th(‘ a])])ar(‘ntly easy explanation 
of complex phenonu'iia — also constitutes the charm of such 
matters as hydropathy and ])hrenology, in th(‘. eyes of llie 
nnlearn(‘d or half-(‘ducated ])ubli('. It is indeed (hr cdiarm 
of all those seeming “short cuts” to knowledge, by which 
the labour of mastering seientitic details is s[)ared to tlmse, 
M’ho believe that without such labour th(‘y can yi'.t attain 
idl the most valuabh* results of scientilic researcdi. It. i,s 
not, of course, meant to imply that its '^simplicity” t(‘Jls 
at all against ‘'Xatural Selection,” but only that tlu! actual 
or supi^osed possession of that (piality is a strf)ng nifusoii 
for the. widt^aiid somewhat hasty acc^eptance of the theoiy, 
wh(?th(*r it be true or not. 

In the second ])lace, it Avas inevitable that a theory ap- 
pearing to have a cry gravij relations Avith (piestions of the 
a.st importance and int(*r(\st to man, that is, Avilh ([uestions 
of religious belief, should call up an army of assailants 
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and defenders. Nor have the siipi)orters of the theory 
much reason, in many cases, to blame tlie more or less 
unskilful and hasty attacks of adversaries, seeing that 
those attacks have been in groat part due to the unskilful 
and perverse advocacy of the cause on the ])art of some of 
its adherents. Tf the aduun thcolofjlcuvi lias inspired some 
of its ojjponents, it is undeniable tliat the odium antiihco- 
Jofjiru/ni ]ias possessed not a few of its supporters. It is 
true (and in appreciating some of ]\Ir. Darwin’s expressions 
it sliould never he forgotten) that the theory has been both 
at its first ])ronuilgation and since vehenumtly attacked 
and denounced as unchristian, nay, as necessarily q^thcistic; 
Imt it is not less true tliat it has been made use of as a 
weapon of offence by irreligious writijrs, and has heeii 
again and again, especially in continental Europe, thrown, 
as it were, in the face of believers, with sneers and con- 
tumely. AVhen we recollect the warmth witli wliich \vhat 
he thought was Darwinism was advocated by such a wi’iter 
as Professor Vogt, one cause of his zeal was not far to seek 
— a zeal, by the way, certainly not “ according to know- 
ledge;” for f(!W conceptions could liave bi‘en more con- 
ilictiug with true Darwinism than the tlieory he fornua’ly 
maintained, lait has since uljandoned, viz. that the men of 
tlie ( )ld AYorld were des(!ended from African and Asiatic a})es, 
while, similarly, the American a])es w(u*e the progenitors 
of the human beings of the New World. The cause of 
this ])ali)able error in a too eager disciple, onerinight ho])e, 
was not anxiety to snatch uj) all or any arms available 
against Christianity, were it not for the tone unhappily 
adopt(Hl by him. But it is unfortunately quite impossilde 
to mistake Ids meaning and intention, for he is a 
writer whose oireiisiveness is gross, while it is sometimes 
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almost surjiassed by an amazing sliallowiiess. Of course, 
as iniglit be expected, he adopts and reproduces the 
absurdly irrelevant objections to. absolute morality drawn 
fi*om differences in national customs.^ And he seems 
to have as little conception of the distinction between 
“ibi’iually” moral actions and those which are only 
“ materially” moral, as of that between the irrhifm nicaioJi' 
and the vcrhitm oris. As an example of the oiiesidedness 
of his views, it may be remarked that he coni])ares the 
skulls of the American monkeys {Cchvs aiu'lln and C. 
ttlbifrons) with the intention of showing tliat man is of 
several distinct species, because skulls of dillerent men are 
less alike than those of these two monkeys ; and he does 
this regardless of how' the skulls of dojiiestic aniimils (with 
which it is far more legitimate to compare races of men 
than with wild kinds), c.g, of different dogs or ])igeons, t(‘ll 
])reci(iely in the opposite direction — regardless also of the 
fact that perhaps no genus of monkeys is in a more 
unsatisfactory state as to the determination oi* its dilfenmt 
kinds than the genus chosen l)y liini for illustration. This 
is so much the case that J. A. Wagner (in his sn])])lenH‘nt 
to Schreber’s great work on Beasts) at first included all 
the kinds in a single species. 

As to the strength of his prejudice and his regrettable 
coarseness, one quotation will be enough to display both. 
S])(‘aking of certain early Chi'istian missionaries, he says: 2 
‘‘ It is not so^^very improbable that the new religion, be foie 
» widely the flourishing Bonian civilization rela])S('d into a 
state of baibarisiii, shouhl have been introduced by ])eo[)le 
in whose skulls the anatomist finds simious characters so 

' “ U^cturcs on Mini,” triuisliittMl liy tlu* Aiit]ir<>})ologiciil Society, ISG J, 
1» 2‘2&. - |>. a7s. 
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\vcll developed, and in wliicdi the phrenologist finds the 
organ of veneration so much enlarged. I shall, in the 
meanwhile, call these simious narrow skulls of Switzer- 
land 'Apostle skulls,’ as I imagine that in life they must 
have resemhled the type of Peter, the Apostle, as repre- 
sented in Pyzantine-Nazfirene art.” 

In encmniteiing such a spirit, can it he wondered at that 
disputants have grown warm ? ^loi^feover, in estimating 
th('- veheni(?nee of the opposition which has been offered, 
it should 1)0 borne in mind that the views defended by 
religious writers are, or should be, all-important in their 
eyes. Ih(\y could not be expected to view with ccpia- 
iiiniity tlu^ destruction in many minds of " tl/eology, 
natural and riu'ealed, ])sychology, and meta])hysics nor 
<0 weigh with calm and frigid impartiality arguments 
which seemed to them to bo fraught with results of the 
highest moment to mankind, and, therefore, ini[)osii:g on 
their consci(‘nc(\s strenuous o])po.sition as a first duty. Cool 
Judicial impartiality in them would have been a sign 
])orha])s of intellectual |)ower, but also of a grievous ileli- 
cienev of generous emotion. 

It is easy to comj)lain of onesidednc'ss in the views of 
many who o])pose Darwinism in the interest of ortliodoxy ; 
but not at all less ])at(*nt is the intolerance and narrow'- 
miiidediiess of some of tliose who advocate it, avowedly 
or covertly, in tlu» interest of heterodoxy. This hastiness 
of rejection or acce])tance, determimul by plterior con- 
seVpiences bedieved to attach to '‘Natural Selection,” is 
unfortunat(*]y in ]iart to be accounted for by some ex- 
])ressions and a certain tone to be found in Mr. Darwin’s 
writings. That his expressions, however, arc not always 
to be cojistrued literally is manifest. His frequent use 
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metaphorically of the theistic expressions, “contrivance,” 
for example, and “ purpose,” has elicited, from the Duke 
of Argyll and others, criticisms which fail to tell against 
their opponent, solely because such expressions are, in 
Mr. Darwin’s writings, merely figurative — metai)li()rs, and 
nothing more. 

It may be hoped, then, that a similar looseness of 
expression will account for passages of a directly opposite 
tendency to that of his theistic metaphors. 

Moreover, it must not be forgotten that he frequently 
uses that absolutely theological term, “the Creator,” and 
that he has retainec^ in all the editions of his “ Origin of 
Species” an expression which has been much criticised: 
he speaks “of life, with its several powers, having been 
originally breathed by the Creator into a few forms, or into 
one. This is mentioned in justice to Mr. Darwin only, 
and by no means because it is a position which this book 
is intended to support. For, from Mr. Darwin’s usual 
mode of speaking, it appears that by such Divine action 
he means a supernatural intervention, whereas it is here 
contended that throughout the whole process of physical 
evolution — the first manifestation of life included — syper- 
natural action is assuredly not to be looked for. 

Again, in justice to Mr. Darwin, it may be observed tliat 
he is addressing the general public, and opposing tlui 
ordinary and common objections of popidar religionists, 
who have iipveighed against “ Evolution ” and “ Natural 
^ Scleoiion” as atheistic, impious, and directly conflicting 
with the dogma of creation. 

^ S<’o, Fifth Edition, 18GP, ]). 579. In his rocoiit work, “Tin* Doscrnit 
of Mill!,” vol ii. p. :39(), Mr. Darwin als(» say.s, “Tlio birth Ijotli of tin* 
s]u‘(*ies and of the individual are equally ])art.s of that grand SL‘(|uoni*e of 
ev< Ills which our minds refuse to accept as the rc.sult of blind chance.” 
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Still, in so important a matter, it is to be regretted that 
he did not take the trouble to distinguish between such 
merely popular notions and those which repose upon some 
more venerable authority. Mr. John Stuart Mill has replied 
to similar critics, by endeavouring to show that there is no 
foundation for the assertion that his philosophy is irre- 
concilable with theism ; and it would have been better if 
;Mr. Darwin had dealt in the same manner with some of 
his assailants, and shown the futility of certain of their 
objections when viewed from a more elevated religious 
standpoint. Instead of so doing, he seems to adopt the 
narrowest notions of his opponents, and, far from endea- 
vouring to expand them, appears to wish to endorse them 
and to lend to them the weight of his authority. ^ It is 
thus that Mr. Darwin seems to admit and assume that the 
idea of “creation” necessitates a belief in an interference 
with, or dispensation of, natural laws, and that “creation” 
must be accompanied by arbitrary and unordeiiy pheno' 
mena. None but the crudest conceptions are placed by 
him to tlic credit of supporters of the dogma of creation, 
and it is constantly asserted that they, to be consistent, 
must offer “creative fiats” as explanations of physical 
phenomena, and be guilty of numerous other such absur- 
dities. It is impossible, therefore, to acquit Mr. Darwin of 
at least a certain carelessness in this matter ; and the result 
is, he has the appearance of opposing ideas which he gives 
no clear evidence of having ever fully apprepiated. He .is 
far from being alone in this, and perhaps merely takes up 
and reiterates, without much consideration, assertions pre- 
viously put forth by others. Nothing could be further 
from Mr. Darwin's mind than any, however small, inten- 
tional misrepresentation 3 and it is therefore the more 
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unfortunate that he should not have sliowii any apprecia- 
tion of a position opposed to his own other than that gross 
and crude one which he combats so superfluously — that h(‘ 
should appear, even for a moment, to he one of those, of 
whom there are far too many, who first misrepresent tluur 
adversary’s view, and then elaborately refute it ; wlio, in 
fact, erect a doll utterly incapable of self-defence, and 
then, with a flourish of trumpets and many vigorous 
strokes, overthrow the helpless dummy they have pre- 
viously raised. 

This is what many do who more or less distinctly o])pose 
theism iy the interests, as they believe, of physical science ; 
and they often represent, amongst other thijigs, a gross aiid 
narrow anthropomorphism as the necessary conseipicnce of 
views opposed to those which they themselves advocate. 
Mr. Darwin and others may perhaps be excused if they 
have* not devoted much time to the study of Christian 
philosophy ; but they have no right to assume or accei)t 
without cari'fiil examination, as an uiKpiestiomid fact, that 
in that philosophy there is a necessary antagonism between 
the two ideas, “ creation ” and evolution,” as applied to 
oiganic forms. 

It is notorious and patent to all who choose to seek, that 
many distinguished Christian thinkers have accepted and 
do accept both ideas, i.e. both “creation” and “evolution.” 

As much as ten years ago, an eminently Christian writer 
observed : “JChe creationist theory does not necessitate the 
2Der])t;tual search after manifestations of miraculous powers 
and perpetual " catastrophes.’ Creation is not a miraculous 
interference with the laws pf nature, but the very institu- 
tion of those laws. Law and regularity, not arbitraiy 
intervention, was the patristic ideal of creation. With 

c 2 
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this notion, they admitted without difficulty the most 
surprising origin of living creatures, provided it took 
place hy lnv.\ Tliey held that when Clod said, ' Let the 
waters produce,’ ' Let the earth produce,’ He conferred 
forces on the elements of earth and water, which enabled 
them naturally to produce the various species of organic 
Ixiings. This power, they thought, rcniains attaclied to 
the elements throughout all time.”^ The same writer 
quotes St. Augustine and St. Thomas Aquinas, to the 
effect that, '' in the institution of nature, we do not look 
for miracles, but for the laws of nature.”^ And, again, 
St. Lasil,^^ speaks of the continued operation of natural 
laws in the ju'oduction of all organ isms."^ 

So much for Avriters of early and mediawal times. As 
to the present day, the Author can coniidently affirm that 
then; arc many as well versed in theology as Mr. Darwin 
is in his own department of natural knowledge, who would 
not be disturbed by the thorough demonstration of his 
Iheory. Nay, they would not even be in the least pain- 
fully affected at witnessing the generation of animals of 
complex organization by the .•skilful artilicial arrangement 
of natural forces, and the production, in the future, of 
a fish, by means analogous to those by which we now 
])roduce ur(;a. 

And this bi;cause they know that the possibility of such 

1 Thr Un7nbh')\ 1860, vol. xii. p. 372. 

2 “Jn priina iiiHlitutionc iiaturic non (piiviitni* niiraculnm, srd quid 
11 . dura rcnrui lialiuat, ut .\u<^ustiiiu.s dicit, lib. ii. sup. Gen. ad c. 1.” 
(St. Thomas, Sum. I®’. Ixvii. 4, ad 3.) 

“ Ifexaem.” Horn. ix. p. 81. 

Since the first edition of tliis woi’k appeared, the notieo given of it in 
the Jtri'Uir for April 1871, demonstrates how great a mi.stakc 

those make wlio think that the strictest prtliodoxy is necessarily unfriendly 
to advau(H.‘d jihysical science. 
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phenomena, though by no means actually foreseen, Ims yet 
been fully provided for in the old philosopliy eenturie-s 
before Darwin, or even centuries before Bacon, and that 
their place in the system can be at once assigned them 
without even disturbing its order or marring its harmo/ny. 

Moreover, the old tradition in this respect has never 
been abandoned, however much it may liave been ignored 
or neglected by some modern writers. In proof of this 
it may be observed that perhaps no post-median^al th(H)- 
logian has a wider reception amongst Christians throughout 
the world than Suarez, wlio has a se2)arate sectirju ^ in 
opposition to those who maintain the distinct creation of 
the various kinds — or substantial forms — of organic life. 

But the consideration of this matter must bo deferred 
for the present, and the qirestion of evolution, whether 
Darwinian or other, be first gone into. It is proposcid, 
after* that has been done, to return to this subject (here 
merely referred to), and to consider at some length the 
bearing of Evolution,” whether Darwinian or non- 
Darwinian, upon Creation and Theism.” 

Now we will revert simply to the consideration of the 
theory of “ Natural Selection itself. 

Whatev(ir may have hitherto been the amount of accjept- 
ance that this theory has met with, all, I think, antic.i[)at(;d 
that the appearance of ^Ir. Darwins large and careful 
work on “ Animals and Blants under Domesti(?ation ” 
could but further increase that accej^tance. It is, however, 
som(ftvhat problematical how far such anticipations will he 
realized. The newer book seems to add but very little 
in support of the theory, and to leave most, if not all, its 

^ Suarez, Metaphysica. Edition Vives. Paris, 1868. Vol. 1. Dis- 
putatio xy. § 2. 
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difficulties exactly where they were. It is a question, also, 
whether tlie hypothesis of “ Pangeiiesis ” ^ may not be 
found rather to encumber than to support the theory it is 
intended to subserve. However, the work in question 
treats only of domestic animals, and probably the next 
instalment will address itself more vigorously and di- 
rectly to the difficulties which seem to us yet to bar the 
way to a complete acceptance of the doctrine.^ 

If the tluiory of Natural Selection can be shown to be 
([uite insufficient to explain any considerable number of 
inqxjrtant phenomena connected with the origin of species, 
that thcoiy, as the explanation, must be (considered as 
so far discredited. 

If other causes than Natural (including sexual) Selection 
can ].)e proved to have acted — if variation can in any cases 
be proved to be subject to certain determinations in special 
dire(ctions by different means than Nalimil Selection, it’theji 
l)ecomes antecedently probable that it is so in other cases, 
and that Natural Selection depends upon, and only su])plB- 
nuuits, such means; W'hich conception is opposed to the 
pure Darwinian position. 

Now it is certain, a 27ri(iri, that variation is obedient to 
some law^ and therefore that Natural Selecticni” itself 

' “ ” is llio name of the new tlieory |>roposo{l by Mr. 

I><ii’win, in (,mler to aeeonnt for various obscure ])hysiolo^ie.jLl facts, such, 
jf., as tlic occasional repnxluetion, by individuals, of parts which they 
liare lo>t ; the aj)])('arance in olfsprin^i^ of parental, and sometimes of rernoU^ 
ancestral, characters, &c. It aicconiits for these plieiiomemi l)y supj)osing 
that evciy t*r(jatnve i)OsseRses couiitlcss indc'finitcly-minutc organic atoms, 
termed “gemmiiles,” which atoms are supposed to be generated iu every 
pai t of every organ, to be iii <'onstant circulation about the body, and to 
liave the power of re]jr<)duction. Moreover, atoms from eveiy part are 
supposi'd to b(‘ stored in tlie generative products. 

- Thes(' anticipations of tlie Author have not Tioen fully realized ki 
Mr. Darwin’s most recent tvork, “The Descent of Man.” 
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must be capable of being subsumed into some higher 
law ; and, the Author believes, it is evident a j^ostcnori, 
that “ Natural Selection ” is, at the very least, aided and 
supplemented by some other agency. 

xVdniitting, then, organic and other evolution, and tliat 
new forms of animals and plants (new species, genera, 
have from time to time been evolved from preceding 
animals and plants, it follows, if the views here advo- 
i'ated are true, that this evolution lias not taken place by 
the action of “Natural Selection” alom, but through it 
(amongst other iidluences) aided by tlie concurrent action 
of son^e •other natural law or laws, at present undiscovered. 
It is probable also that the genesis of species takes ])kce 
partly, perhaps mainly, through laws which may be most 
conveniently spoken of as special powers and tendencies 
existing in each organism ; and partly through influences 
exerted on each such organism by surrounding conditions 
and agencies organic and inorganic, terrestrial and cosniical, 
among which the “ survival of tlie fittest ” plays a certain 
but subordinate part. 

Tlie tlieory of “ Natural Selection ” may (tliougli it need 
not) be understood in such a way as to lead men to consider 
the present organic world to be formed, so to speak, arckJait- 
(dljj, beautiful and wonderful as is confessedly tlie Imp- 
hazard result. The same may perliaps be said with regard 
to the system advocated by iMr. Herbert Spencer, who, 
Iiowever, alSo degrades “Natural Selection” to a sulior- 
dinato office. The view here advocated, on the other 
hand, exhibits the whole organic world as arising and going 
forward in one harmonious development similar to that 
which displays itself in the growth and action of each 
separc^te individual organism. It also regards each such 



24 


THE GENESIS OF SPECIES. 


[Chap. 


separate organism as the expression of powers and ten- 
dencies not to be accounted for by “Natural Selection” 
alone, or even by that together with merely the direct 
influence of surrounding conditions. 

The dilhculties which appear to oppose tliemselves to 
the reception of “Natural Selection” or “the survival of 
the fittest, ” as the one explanation of the origin of species, 
liave no doubt been already considered by Mr. Darwin. 
Nevertheless, it may be w^ortli wliile to enumerate them, 
and to state the considerations wliich appear to give them 
weight ; and there is no doubt but that a naturalist so 
candid and careful as the author of the tlieory«in ques- 
tion, will feel obliged, rather than the reverse, by the 
suggestion of all the difficulties which can be brought 
against it. 

AVhat is to be brought forward may be summed up as 
follows : — 

Tliat “Natural Selection” is incompetent to account for 
the incipient stages of useful structures. 

That it does not harmonize with the co-existence of 
closely similar structures of diverse origin. 

That there are grounds for thinking that specific dif- 
ferences may be developed suddenly instead of gradually. 

That the opinion that species have definite though very 
different limits to their variability is still tenable. 

That certain fossil transitional forms are absent, which 
might have been expected to be present. 

That some facts of geographical distribution intensify 
other difficulties. 

That the objection drawn from the physiological 
difference between “species” and “races” still exists 
unrcfiited. 
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That there are many remarkable phenomena in organic 
forms upon which “Natural Selection” tlirows no light 
whatever, but the explanations of which, if they could be 
attained, might throw light upon specific origination. 

Besides these objections to the sutliciency of “ Natural 
Selection, ” others may be brought against the hypothesis 
of “Pangenesis,” wliicli, professing as it does to explain 
great dilhculties, seems to do so by presenting others 
not less great— in fact almost to be the explanation of 
(jhmtrani per ohscurias. 



CHAPTER n. 


THE IKCOMPETEXCY OF “ NATURAL SELECTION ” TO ACCOUNT 
FOR THE INCJI’IENT STA(;ES OF USEFUL STRUCTURES. 


Mr. Darwin siii)])oses that Natural S(‘lcction acts hy slight variations. — 
These nuist ho useful at once. — Dilliculties sus to tlio ^irntfu ; as to 
mimicry; ns to the lieads of llat-iislics ; a« to the origin and constancy 
of the verhihrate limbs ; as to whalebone ; as to the young kangaroo ; 
as to sea-urcl)ins ; as to certain |u*occ.sscs of metamorpliosis ; as to tlio 
mammary gland ; as to certain ape characters ; as to the rattlcsu.akc 
and cohra ; as to the process of formation of the eye and ear ; as to 
tile fully developed condition of the eye and ear ; as to the voice ; as 
to shell-tish ; as to orchids ; as to ants.— The necessity for the simul- 
taneous mod ill cation of many individuals.— Summary and conclusion. 


Natural Selection/’ simply and by itself, is potent to 
explain the maintenance or the fuither extension and 
development of favoiirahle variations, whicli tire at once 
sufficiently considerable to be useful from the first to the 
individual possessing tliem. But Natural Selection utterly 
fails to account for the conservation and develojiment of 
tlie minute and rudimentary beginnings, the slight and 
insignificant conimencemonts of structures, however useful 
those structures may afterwards become. 

Now, it is distinctly enuiioiated by iVlr. Darwin, that the 
spontaneous variations upon which his theory depends are 
individually slight, minute, and insensible. He says,^ 

^ “Animals and Plants under Domestication,” vol. ii. p. 102. 
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‘‘ Slight iiulividual differences, however, snflice for the 
work, and are probably the sole differences which are effec- 
tive ill the production of new species.’’ And again, after 
ineiitioniiig the frequent sudden ai)pearances of domestic 
varieties, he speaks of “the false belief as to the similarity 
of natural s{)ecies in this respect.” ^ In his work on the 
‘‘ Origin of KSpeeies,” he also observes, “ Natural Selection 
acts only by the preservation and accumulation of small 
inherited modifications.”^ And “Natural Selection, if it 
be a true principle, will banish the belief '. . . of any 
great and sudden modification in their structure.”*^ Finally, 
he .ad(.ls,*“ If it could be demonstrated that any complex 
organ existed, which could not possibly have been formed 
by numerous, successive, slight modifications, my theory 
would absolutely break down.” ^ 

N(^w the conserv^ation of minute variations in many 
instances is, of course, plain and iiitelligilde enough ; sucli, 
r.//., as those whicli tend to promote the destructive 
faculties of beasts of prey on the one hand, or to 
facilitate the flight or concealment of the animals, pursued 
on the other; provided always that the.se minute beginnings 
are of such a kind as really to have a ccirtain efUciency, 
however small, in favour of the conservation of the in- 
dividual })o.ssessing them ; and also provided that no un- 
favourable peculiarity in any other direction accompanies 
and neutralizes, in the struggle for life, the minute favour- 
able variation. 

( 

^ “Animals and Plants nndei’ l)ome.stication,” vol. ii. p. 4.14. 

- “Oiii^in of Species,” 511i edit., 18d9, p. 110. 
ll)id. p. 111. 

* Ibid. ]). 227. Kven in lii.s recently piil)lislie<l work, Mr. Darwin 
obscrve.s, “Slight fluctualiiig dilterences in the individual suffice for the 
work of patural selection.” See “Descent of Man,” vol. ii. p. 387. 
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But some of tlie cases which have been brought forward, 
and whicli liave met with very general acceptance, seem 
less satisfactory when carefully analysed than they at first 
appear to be. Amongst these we may mention “ the neck 
of the giraffe.'" 

At first sight it would seem as though a better example 
in support of “Natural Selection" could hardly have been 
chosen. Let the fact of the occurrence of occasional, 
severe droughts in the country which that animal has 
inhabited be granted. In that case, wlien the ground 
vegetation has been consumed, and the trees alone remain, 
it is plain that at such times only those individuals (of 
what we assume to be the nascent giraffe species) which 
were able to reacli high up would be preserved, and would 
become the parents of the following generation, some 
individuals of wliich would, of course, inherit that high- 
reaching power which alone preserved their parents. Only 
the high-reaching issue of these high -reaching individuals 
would again, caieru 'parihm, be preserved at the next 
droiight, and would again transmit to their offspring their 
still loftier stature ; and so on, from pericnl to period, 
through icons of time, all the individuals tending to revert 
to the ancient shorter type of body, being ruthlessly 
d(istroyed at the occurrence of each drought. 

(1.) But against this it may be said, in the tirst place, 
that the argument proves too much ; for, on this supposi- 
tion, many species must have tended to undergo a similar 
modification, and we ought to have at least several forms, 
similar to the giraffe, developed from different Ungulata.^ 

1 Thi) order UngnJata eontaiiis the hoofed beasts ; that is, all oxen, deer, 
antelopes, .sheep, goats, oarncls, hog.s, the hippopotamus, the dillerent 
kinds of rhinoceros, the tapirs, horses, asses, zebras, quaggas, 
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A careful observer of auiinal life vho has long r(3sided in 
S( 3 uth Africa, explored the interior, and lived in the giraffe 
country, has assured the Aiitlior that the giraffe has powers 
of locomotion and endurance fully equal to those possessed 
by any of tlie other Ungulata of tliat continent. It would 
seem, therefore, that some of these other Ungulates ought 
to liave developed in a similar manner as to the neck, 
under pain of being starved, when the long neck of the 
giraffe was in its incipient stage. 

To this criticism it has been objected that different kinds 
of animals are preserved, in the struggle for life, in very 
different ways, and even that high-reaching ” may b(3 
attained in more modes than one — as, for example, by the 
trnnjv of the edepliant. This is iud(‘ed true, but then noiKi 
of the African Ungulata^ hav(3, nor do they appear ever to 
have had, any proboscis whatsoever ; nor have they acquired 
suclFa development as to allow tliem to rise on their liind 
limbs and graze on trees in kangaroo-attitude, nor a power 
of climbing, nor, as far as known, any other luodifieation 
tending to compensate for the comparative shortness of the 
neck. Again, it may perhaps be said that leaf-eating forms 
are exceptional, and that therefore the struggle to attain 
high l)ranches would not affect many Ungulates, lint 
siii*ely, when these severe droughts nec^essary for the theory 
occur, tile ground vegetation is supposed to be exhausted ; 
and, indeed, the giraffe is quite capable of feeding from off 
the ground.^ t>o that, in these cases, the other Ungulata 
viv.ak have taken to leaf-eating or have starviMl, and thus 
must have had any accidental long-necked varieties 
favoured and presiu’ved exactly as the long' n6cked vari- 

^ Tho, oh‘].)):nils of Africa and India, with tln-ir extinct allies, constilut- 
llie or(h;r PniiDsrhlt'a, and do not belong to tlie. IJngnlata. 
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tics of tlie j^nraffe are supposed to have been favoured and 
preserved. 

The argument as to the different modes of preservation 
lias lieen very well put by Mr. Wallace^ in reply to the 
objection that “colour, being dangerous, sliould not exist in 
nature.” This objection appears similar to the one here 
urged ; as it is here said that a giraffe neck being needful, 
there sliould he many animals with it, while the objector 
noticed by ^Mr. Wallace says, ''A dull colour being needful, 
all animals Sliould be so coloured.” And Mr. Wallace 
shows in reply how porcupines, tortoises and mussels, 
V(iry hard-coated boml)ardier beetles, stinging insects and 
uauseous-tasted caterpillars, can afford to be brilliant by 
the various means of active defence or passive protection 
they ])0ssess, other than obscure coloration. lie says, 
“ The attitudes of some insects may also protect them, as 
the habit of turning up the tail by the harmless rove- 
beetles (Staphylinida') no doubt leads other aniinals, besides 
(diildren, to the belief that they can sting. The curious 
attitude assumed by sphinx caterpillars is probably a 
safeguard, as M\dl as the blood-red tenta(des which can 
sudd(‘nly be thrown out from the neck by the caterpilhirs 
of all the i.rue swallow-tailed butterflies.” 

JUit, because many different kinds of animals can elude 
the observation or defy the attack of enemies in a great 
variety of ways, it by no means follows that there are any 
similar number and variety of ways for attajn^’iig vegetable 
food in a country where all such food, other than the. lofty 
hiamdies of trees, has been for a time destroyed. In such 
a country we have a number of vegetable-feeding Ungu- 
lates, all of which present minute variations as to the 
^ See “Natural Selection,” ])i>. GO— 7a. 
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length of the neck. If, as Mr. Darwin contends, the 
natural selection of these favourable variations has alone 
lengthened the neck of tlie giraffe by preserving long- 
necked individuals during droughts; similar variations, 
in other similarly-feeding forms, ought similarly to have 
been preserved, and so have lengthened the neck of such 
other Ungulates by similarly preserving them during the 
same droughts. 

(2.) It may be also objected, that the power of reaching 
upwards, acquired by the lengthening of the neck and legs, 
must have necessitated a considerable increase in the entire 
size and mass of the body (larger bones requiring stronger 
and more voluminous muscles and tendons, and these again 
necessitating larger nerves, more capacious blood-vessels, 
&c.), and it is very problematical whether the disadvantages 
thence arising would not, in times of scarcity, more than 
courtcrbalancc the advantages. For a considerable increase 
in the supply of food would be requisite on account of this 
increase in size and mass,wdiile at the same time there would 
be a certain decrease in strength ; since, as Mr. Herbert 
Spencer says:^ ‘^It is demonstralde that the excess of 
absorbed over expended nutriment must, other things cciual, 
become less as the size of an animal becomes greater. In 
similarly-shaped bodies, the masses vary as the cubes of the 
dimensions; whereas the strengths vary as the squares of the 
dimensions.” . . . . '‘ Supposing a creature which a year ago 
was one foot high, has now become two feet high, while it 
is unchanged in proportions and structure — what are the 
necessary concomitant changes that have taken place in it ? 
It is eight times as heavy ; tha*t is to say, it has to resist 
eight times the strain which gravitation puts on its struc- 

^ “Principles of Biology,” vol. i. p. 122. 
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ture ; and in producing, as well as in arresting, every one 
of its movements, it has to overcome eight times the 
inertia. Meanwhile, the muscles and hones have severally 
increased their contractile and resisting powers, in propor- 
tion to the areas of their transverse sections ; and hence 
ar(‘ severally hut four times as strong as they were. Thus, 
while the creature has doubled in height, and while its 
a])ility to overcome forces has quadrupled, the forces it has 
to overcome liavc grown eight times as groat. Hence, to 
raise its body through a given vspa(ie, its muscles have to 
be contracted witli twice the intensity, at a double cost of 
matter expended.’' Again, as to the cost at which mitri- 
iiKuit is distrilaited through the body, and effdte matters 
removed from it, Each increment of growth being oAded 
at tlui i)eripliery of an organism, tlie force ex])ended in th(‘- 
Iransfer of matter must increase in a rapid i)rogression — 
a ])r(igression more rapid than that of the mass.” 

Tlu're is yet anotlier point. Vast as may have been the 
tiiiKj during which the process of evolution lias continued, 
it is nevi'rthcless not infinite. Yet, as every kind, on the 
Darwinian hypotliesis, varies slightly but indefinitely in 
every organ and every part of every organ, how veiy 
generally must favonralde variations as to the length of 
tli('. iK'ck have been accompanied by some unfavourable 
'.ariation in some other part, neutralizing the action of 
tlu; lavourable one, the latter, moreover, only taking 
(‘fleet during these peihMs of drought! Ifovj^ often must 
individuals, favoured by a slightly increased length of 
neck, have failed to (‘iijoy the elevated foliage which they 
liad not strength or endurance to attain ; while other indi- 
viduals, (*xce])tionally robust, could struggle on yet further 
tdl th(‘y arrived at vegetation witliiii their reach. 
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Howevef, allowing this example to pass, many other 
instances will he found to present gi-eat difficulties. 

Let us take the cases of mimicry amongst T^pidoptera 
and other insects. Of this subject Mr. Wallace has given 
a most interesting and complete account/ showing in how 
many and strange instances this superficial resemblance by 
one creature to some other quite distinct creature acts 
as a safeguard to the first. One or two instances must 
licre suffice. In South America there is a family of 
Imtterflies, termed lldiconldm.vAniAi is very conspicuously, 
coloured and slow in higlit, and yet the individuals abound 
ill prodigious numbers, and take no precautions to con- 
ceal themselves,, even when at rest during tlie niglit. 
Mr. Bates (the author of the very interesting work 
“ The Naturalist on the lliver Amazons,’' and the discoverer 
of ‘'Mimicry”) found tliat these conspicuous butterflies 
liad ft very strong and disagreeable odour ; so niucli so 
that any one handling them and scpieezing them, as a 
collector must do, has his fingers stained and so infected 
by tlie smell as to require time and much trouble to 
remove it. 

It is suggested that this unj^leasant quality is the cause 
of the abundance of the Ilelicoiiidae ; Mr. Bates and other 
observers reporting that they have never seen them at- 
tacked by the birds, reptiles, or insects which prey upon 
other Le])idoptera. 

Now it isb»£> curious fact that very different South 
Aiheiscan butterflies put on, as it were, the exact dress of 
these offensive beauties and mimic them even in their 
mode of flight. 

In explaining the mode of action of this protecting re- 
^ Hue ** Natural Seluutioii,” chap. iii. p. 45. 
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semblance Mr. Wallace observes : ^ Tropical insectivorous 
birds very frequently sit on dead brandies of a lofty tree, 
or on those which overhan^i^ forest paths, gazing intently 
around, and darting off at intervals to seize an insect at a 
considerable distance, with wliich they generally return to 
their station to devour. If a bird began by capturing the 
slow^-flying cons])icuous Heliconida^ and found them always 
so disagreeable that it could not eat tbem, it would after a 
very f(‘W trials leave off catching tliem at all; and their 
whole appearance, form, colouring, and mode of flight is so 
peculiar, tliat there can be little doubt birds would soon 
leam to distinguish them at a long distance, and never 
wasU‘ any time in pursuit of them. Under these drcuin- 
stances, it is evident that any other butterfly of a group 
which birds were accustomed to devour, would be almost 
equally well protected by closely resembling a Heliconia 
:(‘xternally, as if it acquired also the disagreeable Ovlour ; 
always su])posing that there were only a few of them 
among a great number of lleliconias. 

‘'The a])])roach in colour and form to the Ileliconida', 
liow(wer, would be at the first a ])Ositive, though ])erha])S 
a sliglit, advantage; for although at short distances this 
Tnrioty would be easily distinguished and devoured, yet at 
a longi'T distance it might be mistahen for one of the 
um atable group, and so be passed by and gain another 
(lay’s life, Avhich might in many cases be suflicient for it 
1o lav a (juantity of eggs and leave a numerous ])rogeny, 
many of Avbicb would inherit the peculiarity which, had 
Ix en the safeguard of their parent.” 

As a ccnnplete example of mimicry Mr. Wallace refers 
to a common Indian butterfly. Ife says:^ " Ihit the 

' cit. p. 80. 2 II, 
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LKAK iUJTTKUl’LY IN I’MOllT AND DEPOSE. 

l)lance in a butterfly ^vliicli 1 have ever seen, is tliat 
of the coiiinioii Indian KalUma inachls, and its Malayan 
• n 2 
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ally, Kallima 'jmrnlekta. The upper surface of these 
is very striking and sliowy, as they are of a large 
size, and are adorned with a broad band of rich orange 
on a deep bluish gi’ound. The under-side is very variable 
in colour, so that out of fifty specimens no two can be 
found exactly alike, but every one of them will be of 
some shade of ash, or luown, or ochre, such as are found 
among dead, dry, or decaying leaves. The apex of the 
U])pcr wings is produced into an acute point, a very com- 
mon form in the leaves of tropical shrubs and trees, and 
tlie lower wings are also produced into a short narrow 
tail. Ikilween these two i)oints runs a dark curved line 
exactly re[)resenting the midrib of a leaf, and fro*m this 
radiate on each side a few oblique lines, which serve to 
indicate the lateral veins erf’ a leaf. These marks are more 
clearly seen on the outer portion of the base of the wings, 
and on the inner side towards the middle and apex’ and 
it is very curious to observe how the usual marginal 
and transverse striae of tlie group are here modifietl and 
strengtheued so as to become adapted ibr an imitation of 
the venation of a leaf.” . . . "But this resemblance, close 
as it is, would lx; of little use if the habits of the insect 
did not u(!eord with it. If the butterfiy sat upon leaves 
or tipon flowers, or o]iened its wings so as to expose the 
upper surface, or exposed and moved its head and antennm 
as many other butterflies do, its disguise w’ould be of little 
avail. ■\Ve might be sure, however, from-foe analoiry of 
many other eases, that the habits of the insect are'snch " 
as still further to aid its deceptive garb ; but we are not 
obliged to make any such supposition, since I myself had 
the good fortune to observe scores of Knllma parakUa 
111 . umatra, and to capture many of them, and can vouch 
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for the accuracy of the following details. These huttcrtlies 
li’eqaent dry forests, and Hy very swiftly. They were 
seen to settle on a flower or a green leaf, but were many 
times lost sight of in a bush or tree of dead leaves. On 
such occasions they were generally searched for in vain, fur 
while gazing intently at tlie very spot where one had dis- 
appeared, it would often suddenly dart out, and again 
vanisli twenty or fifty yards further on. On one or two 
(Kicasions the insect was detected reposing, and it could 
then be seen liow completely it assimilates itself to the 
surrounding leaves. It sits on a nearly upright twig, the 
wings liking closely 1 Kick to back, concealing the anteniue 
and head, which are drawn up between their bases. The 
little*tails of the hind wing touch tlie branch, and form a 
})erfect stalk to the leaf, which is supported in its place by 
tlie claws of the middle pair of feet, which are slender and 
inconspicuous. The irregular outline of the wings gives 
(Exactly the perspective (‘JTcct of a shrivelled leaf. We thus 
liave size, colour, form, markings, and habits, all combining 
logeiher to produce a disguise wliicli may be said to be 
ai)solutely perfe('t ; and the protection which it alfonls is 
sniticiently indicated by the abundance of the individuals 
that possess it.” 

1 beetles also imitate bees and wasps, as do some lA*])i- 
doptera; and objects the most bizarre and unexpected are 
simulated, such as dung and drops of dew. (Jertain insects, 
called bamIJSo arid walking-stick insects, have a most 
remarkahhi resemblance to pieces of bamboo, to twigs and 
branches. Of these latter inseetj^ ^Ir. Wallace says:^ 
“Some of these are a foot long and as thick as one’s finger, 
and their whole colouring, form, rugosity, and the arrange- 
^ Lo(;. cit. p. 64. 
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iiient of the head, le<is and antenmc, arc such as to render 
them absolutely identical in appearance with dry sticks. 
Tliey hang loosely about shrubs in the forest, and have the 
extraordinary habit of stretching out their legs unsyniinetri- 
cally, so as to render the dece])tion more complete.” Now 
let us suppose tliat the ancestors of these various animals 
were all d(‘stitute of the V(‘ry special protections they at 
])iv.sent ])Ossess, as on the Darwinian hypothesis we must 
do. ].et it also Ixi concedcul that small deviations from tlu^ 
anfee(;edeiit colouring or form would tend to make some of 
tlanr ancestors escape destriudion by causing them more or 
l(*ss fnMjuenily to be passed over, or mistaken by their per- 
secutors. Yet tlm deviation must, as the event has shown, 
in each case be in some definite direction, whether *it be 
towards some other animal or pkint, or towards some dead 
or inorganic matter. J>ut as, according to Mr. Darwin's 
tlu'ory, there is a constant tendency to indelinite variation, 
and as the minute incipient variations will be in all clirec- 
they must tend to neutralize each other, and at first 
to tbrin such unstable modifications that it is diflicult, if 
not im])ossi])le, to see how such indefinite oscillations of 
insigniticant beginnings can ever build up a sufticiently 
a|)[)re(ual)le resemblance to a leaf, bamboo, or other object, 
lor “ Natural Selection ” to .seize u})on and perpetuate. This 
iliniculty is augmented when we consider — a point to bo 
dwelt u])on herealter — how necessary it is that many indi- 
viduals should be similarly modified simulta!ti*iously. Thia 
has been insisted on in an able article in the North Britislo 
Rrvo’ir lor June 1807, p. 28(), and the consideration of the 
article has occasioned iMr. Darwin to make an important 
niodiilcation in his views.^ 


^ “Origin of Species,” nth edit. p. 104, 
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Ill these cases of niiinicry it seems difficult indeed to 
imagine a reason why variations tending in a mutiUc decree 
in any sjiecial direction should he preserved. All varia- 
tions would be preserved which tended to obscure the 
])erception of an animal by its enemies, whatever direction 
those variations might take, and the common preservation 
of conflicting tendencies would greatly favour their mutual 
neutralization and obliteration if we may rely on the many 
cases recently brought forward by ^Ir. Darwin witli regard 
to domestic animals. 

Mr. Darwin explains the imitation of some species by 
others inore or less nearly allied to them, by the common 
origin of both the mimic and the mimicked species, and the 
conscft|uent possession by both (according to the tlieory of 
“ Pangenesis ”) of gemmules tending to reproduce ancestral 
characters, wliich characters the mimic must be assumed 
first lo have lost and then to have recovered. JVlr. Darwin 
says,^ Varieties of one species frequently mock distinct 
species, a fact in perfect harmony with the foregoing cases, 
and explicable only on the theory of descent!' But this at 
the best is but a partial and very incomplete explanation. 
It is one, moreover, which Mr. Wallace does not accej^t.- 
It is very incomplete, because it has no bearing on some 
of the most striking cases, and of course Mr. Darwin d(fes 
not pretend that it has. We should liave to go back far 
indeed to rcacli the common ancestor of the mimicking 
walking-leat'^sect and of the real leaf it mimics, or the 
origmal progenitor of both the bamboo insect and the 
bamboo itself. 

As these last most remarkable cases have c.ertainly 

^ “ Animals iuid Plants uiuler Doiuestication,” vol. ii. p. 351. 

- Loc. cit. pp. 109, 110. 
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nothing to do witli heredity/ it is nnwarrantahle to 
make use of that explanation for other protective resein- 
hlances, seeing tliat its inapplicability, in certain instances, 
is so manifest. 

Again, at the otlier end of the process it is as difficult 
to account for tlie last touches of perfection in the mimicry. 



tuf. walking-leaf insect. 


Some insects wliich imitate leaves extend the imitation 
even to the very injuries on those 1 eaves *1?hade by tlio 
attacks of insects or of tungi. Thus, speaking of oiie of 
the walking-stick insects, ilr. Wallace says:^ ‘Hliie of 

1 Hciedity is the term used to denote the tendency which there is in 
ollspring to re|ir(»duee parental features. 

' 1ak‘ eit. p. (it. 
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lliese creatures obtained by myself in Borneo (Gcroxylvs 
larcratm) was covered over with foliaceous excrescences 
of a clear olive-green colour, so as exactly to resemble a 
» stick grown over by a creeping moss or jungermannia. 
The Dyak who brought it me assured me it was grown 
over with moss although alive, and it was only after a most 
minute examination that I could convince myself it was not 
so.” Again, as to the leaf butterfly, he says:^ 'AVe come to 
a still more extraordinary part of the imitatii)n, for we find 
representations of leaves in every stage of decay, variously 
blotched, and mildewed, and pierced with holes, and in 
jiiauy cases irregularly covered with powdery black dots, 
gathered into patches and spots, so closely resembling the 
various kinds of minute fungi that grow on dead leaves, 
that it is im})Ossible to -avoid thinking at lirst sight that 
the ])utterflies themselves have been attacked by nial 
fungf” 

Here imitation has attained a development whicdi seems 
utterly beyond the power of the mere survival of tlui 
littost ” to imxluco. How this doul)le mimicry can impor- 
tantly aid in the struggle for life seems ])ii/zli ng iiuh'.ed, 
but much more so how tlie first faint l)egiimiiigs of the 
imita-tiou of such injuries in the leaf can bo developed in 
the animal into such a complete representation of them — 
a fortiori how simultaneous and similar lirst l)cginnings of 
imitations of such injuries could ever liave been dcvelop(al 
ill several iiifJTt^i duals, out of utterly indiflereiit and inde- 
terminate minute variations in all conceivable directions. 

Another instance which may be cited is the asymmetrical 
condition of the heads of the flat-fishes (Ideuroiiectida*), 
such as the sole, the flounder, the brill, the turbot, &c. In 
^ Lot*, cit. p. CO. 
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all these fishes the two eyes, which in the young are 
situated as usual one on each side, come to be placed, in 
the adult, both on the same side of the head. If this 
condition had appeared at once, if in the hypothetically 
fortunate common ancestor of these fishes an eye had 
suddenly become thus transferred, then the perpetuation 
of such a transformation by the action of “ Natural Selec- 
tion ” is conceivable enough. Such sudden changes, how- 
ever, are not those fiivoured by the Darwinian theory, and 
indeed the accidental occurrence of such a spontaneous 



rLEUUONECTIDvU, WITH THE PECVLIARLY PLACED EYE IN DIFFERENT POSITIONS. 

translorniation is far from probable. But if this is not so, 
if tile transit was gradual, then how such transit of one 
eye a minute fraction of the journey towards the other side 
ot the head could benefit the individual is In&eed far from 
clear. It seems, even, that such an incipient transforma- 
tion must ratlier liave been injurious. Another point with 
regard to these flat-fishes is that they appear to be in 
all probability of recent origin — ix. geologically speaking. 
There is, of course, no great stress to be laid on the mere 
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absence of their remains from the secondary strata; never- 
theless that absence is noteworthy, seeing tliat existing fish 
families, c.(j. sharks (Sqiialida?), have been found abundantly 
> even down so far as the carboniferous rocks, and traces of 
them in the Upper Silurian. 

Another difficulty seems to be the first formation of the 
limbs of the higher animals. The lowest Yertebrata^ are 
lierfectly limbless ; and if, as most Darwinians would pro- 
bably assume, the primeval vertebrate creature was also 
apodal, how are the x)reservation and develotimcnt of the 
lirst rudiments of limbs to be accounted for — such rudi- 
ments b(«ng, on the hypothesis in cpiestion, minute and 
functionless ? 

In reply to this it has been suggested that a mere flatten- 
ing of the end of the body has been useful, such, c.y., as we 
see in sea-snakes,'^ and that this flattening might have thus 
constituted the rudiment of a tail formed strictly to aid in 
swimming. Also that a mere rovr/hvess of the. skin might 
be useful to a swimming animal by holding the water 
better, that thus minute processes might be selected and 
preserved, and that, in the same way, these might be 
gradually increased into limbs. But it is, to say the least, 
very (piestionable whether a roughness of the skin, or 
miuiite processes, would be useful to a swimming animal; 
the motion of which they would as much impede as aid, 
unless they were at once capable of a suitable and a})pro- 


1 TIm? term “Vertebrate” denotes that large group of animals wliich aro 
‘•Ijaraeterized by the ])ossessioii of a spinal column, commonly known as 
tlie “backbone.” Siicli animals arc ourselves, together with all beasts, 
t)irds, reptile's, frogs, toads, anil efts, and also fishes. 

^ It is hardly necessaiy to observe that these “sea-snakes” liavc no 
relation to the often-talked-of “ sea-serj‘ent.” They are small, venomous 
reptiles, which abound in the Iinlian seas. 
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])riai(i {ic.lion, wliicli is fiuaiiist the, liy[H)tl)Osis. ^gain, tla* 
froiiL mmt iiideliiiite and aeeideiilal ja’ucessos to 
two I’CL^nlar ])airs of syiiinieli‘i('a] liuihs, as tlie result ol 
ineriily rorluilous iavoiirin^ variations, is a ste]) ilio feasi- 
hility of w liieli liardly conniieiids itself to the reason, seoini; 
tli(' V(ny diirereiit ]>ositions assinned hy tin* ventral fins in 
dillei^'iit fishes. It the al)ove suej^'eslioiL .made in opposition 
to \i(*ws h(;r(‘ asserted he true, then the ^•(Mieral eon- 
slaiiey of position (d tin; Jind)s (‘1“ tli(‘ ^^'I*t(ihrala may lx* 
e()H<idei‘(‘d as due to the*. j>osition assuiiuxl hy the primitive 
ruensities from which tlios(‘ limbs wen; i^'enerated. Clearly 
only two ])airs of rui;ositi(‘s were so ]>reserved and (je\a‘h)])(‘(l, 
and all limhs (on tins view; are d(\se(mdants ot the sanu! 
I wo ])aiis, as all have so similai* a rnndaineiital structui*(\ 
\’et W(! find in many lislies tlie pair ol' fins, which (M)i‘re- 
sp{»iid to th(‘ hind(;r limhs of ollaa* animals, ])lactal so lai* 
loiavards as to lx; either on lli(‘ s:im(‘ lev(‘l with, or ae'inalh’ 
in iVont of, the, normally a.nlerioi* ])air of limhs; and such 
li''h(^s are troiii this circimisfaiu'e (allied “thoracic” or 
" juenlar” (i.sla's res])(*eti\ (‘ly, a< tlu‘ W'eav(‘r fishes and tlie 
I'od. 'lliis is a womhuiul eoiii}a--l to the li\it\' of’ position 
of vei’Iehrate limhs L:en(‘rally. It then such a. ('haiiLfe can 
ha\e (aloai jjhax; in the comparat i\ (‘ly short time oceupicxl 
hy the (wxfiulion of th(*se sp('eial iish torms, w’e nii^hl 
(‘(^vtainly (‘xpect that other and tar more; bizarre striictnr(‘s 
would (did not some law' lorhid; ha\e he(‘n developed, 
trom other rue(>sit i(‘s, in the manifold e\4^i;nci(*s of the 
multitudinous orL^anisnis which must (on thi; Darwini.an 
h\ ])ol hesis) have been gradually (woh ed duriiiL;' the (Mior- 
nioiw pt*ri(xl iiit(*i'veiiin‘ 4 ; h(‘tw(*eii the first- a])p(*arance of 
X(‘i'tehrate lih* and the ])r(*se]il day. ^ et, W'ith these (^X(,'(;|)- 
tioiis, tli(‘ position of the limbs is constant trom the lowei* 
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tisiK's 11]) to mail, thoro luo'n.u; always an antorior ]HH*toraI 
]Kiir placed in Iroiit of a posterior or pelvic pair wlieii liotli 
‘.\]v jireseni, and in no single instance arc tliere iiion? than 
tli(‘se two ])airs. 

The dcvelopnicnt of whalehone (halcen) in llu^ inontli ol' 
tlie whale is another dilllcnlty. A whale’s inoulli is liir- 



3un rii tu’ A wuAMJ. 


nisluid with very nninerous horny pi at(‘.s, whieh han;4 'Inwii 
from the paints along each side of tlu^ mouth. -I’lny thus 
l()rm*two longitudinal series, (‘acli ])late of wliich is j)laccd 
transversely to the long axis of tin*, body, and all are xvvy 
close togetlHT. On dcjiressing the lower lip the JVee outer 
edges of these plates come into vi(‘W. Tlun'r inner edgics 
are furnisluid with numerous coarse hair-lik(i processes, 
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consisting of some of the constituent fibres of the horny 



plates — which, as it were, fray out, and the 
mouth is thus lined, except below, by a net- 
work of countless fibres formed by the inner 
edges of the two series of jdates. This net- ' 
work acts as a sort of sieve. When the 
whale feeds it takes into its mouth a great 
gulp of water, which it drives out again 
through the intervals of the horny plates of 
baleen, the fluid thus traversing the sieve of 
horny fibres, which retains the minute crea- 
tures on which these marine monsters sub- 
sist, Now it is obvious, that if this baleen 
had once attained such a size and deyelop- 
ineut as to be at all useful, then its preser- 
vation and augmentation within serviceable 
limits would be promoted by ''N*.tural 
Selection ” alone. But how to obtain the be- 
ginning of such useful development? .There 
are indeed certain animals of exclusively 
aquatic habits (the dugong and nianatce) 
which also possess more or less horn on the 
])alate, and at first sight this might be taken 


vnvu vT.ATj s ov as a mitigation of the difficulty ; but it is not 
oiK.niUKi.Y I'uoM SO, anU the lact does not help us one stei) 

WITHIN. !■ n 1 .1 ^ ^ 

lurtlier along the road : for, in tlie first ])lace, 
these latter animals differ so materially iiidStructure from 
whales and poipoises that they form an altogether diatinct 
order, and cannot bo tliouglit to approximate to the whale’s 
progenitors. They are vegetarians; the whales feed on 
animals; the former never have the ribs articulated in the 
mode in which they are in some of the latter; the former 
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have pectoral mammoe, and the latter are provided with two 
iiiijuinal mammary glands, and have the nostrils enlarged 
into blowers, which the former have not. The former thus 
(Constitute the order Sirenia, while the latter belong to the 
Cetacea. In the second place, the horny matter on the 



palates of the dugong and manatee has not, e\'eii initially, 
that strainer” action which is the characteristic function 
of the Cetacean “ baleen.” 

Tlujre is another very curious structure, the origin or the 
disappearance of which it seems impossible to account for 
on the hypothesis of minute indeiinite variations. It is 
that of the mouth of the young kangaroo. In all mam- 
mals, as in ourselves, the air-pa.ssage from the lungs opens 
in the iioor of the mouth behind the tongue, and in front 
of the opening of the gullet, so that eacli particle of food 
as it is swallowed passes over the opening, but is prevented 
from falling into it (and thus causing death from choking) 
l)y the action of a small cartilaginous shield (the epiglottis), 
which at the right moment bends back and ])rotects the 
orifice. Kow*^Se kangaroo is born in such an exceedingly 
imperfect and undeveloped condition, that it is • quite 
unable to suck. The mother therefore places the minute 
blind and naked young upon the nipple, and then injects 
milk into it by means of a special muscular envelojie of 
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the mammaiy gland. Did no special provision exist, the 
young one must infallibly be choked by the intrusion of 
the milk into the windpipe. But there is a special provi- 
sion. The larynx is so elongated that it rises up into the 
posterior end of tlie nasal passage, and is thus enabled to 
give free entrance to tlie air for the lungs, while the milk 
passes harnilossly on each side of this elongated larynx, 
and so safely attains the gullet behind it. 

Adult Cetaceans have a similar contrivance, to exclude 
w%ater 1‘roni the windpipe. 

Now, oil the Darwinian hypothesis, eitlier all mammals 
descended from marsupial progenitors, or else the mar- 
su])ials sprung from animals having in most respects the 
ordinary mammalian structure. 

Oil the iirst alternative, how did "'Natural Selection'' 
remove this (at least perfectly innocent and harmless) 
structure in almost all other mammals, and, havingrdone 
so, again reproduce it in precisely those forms which alone 
require it, namely, the Cetacea ? That such a harmless ‘ 
structurci uml not be removed any Darwinian must confess, 
since a structure exists in both the crocodiles and gavials, 
which enables the former to breathe themselves while 
drowning the pri;y which they hold in tlieir mouths. On 
Mv. Darwin’s hypothesis it could only have been developed 
where uselul, therefore not in the gavials (!) which feed on 
tish, but which yet retain, as we might expect, this, in 
them, superfluous but harmless formation. ^ 

On the second alternative, how did the elongated farynx * 
itself arise, seeing that if its development had lagged 
behind that of the maternal structure, the young primeval 
kangaroo must have been choked : while without the 
injecting power in the mother, it must have been starved ? 
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The struggle by the sole action of which such a form was;- 
developed must indeed have been severe ! 

The sea-urchins (Echinus) present us also with struc- 
tures the origin of which it seems impossible to explain 
by the action of Natural Selection” only. These lowly 
animals belong to that group of the star-fish class (Echino- 
dermata), the species of which possess generally spheroidal 
bodies, built up of multitudinous calcareous plates, and con- 
stitute the order Echinoidea. They are also popularly known 
as sea-eggs. Utterly devoid of limbs, the locomotion of 
these creatures is effected by means of - rows of small tubu- 
lar suckers (which protrude through pores in the calcareous 
plates) a!nd by moveable spines scattered over the body. 



AN KCHINIJS, OK SRA-TJIICHIN. 

(The sjiiiies ieiiiove«l from one-half.) 


Besides these spines and suckers, there are certain very 
peculiar structures, termed “ Bedicellarhe.” Each of these 
consists of a l«ng slender stalk, ending in three short limbs 
— or rather jaws — the whole supported by a delicate in- 
ternal skeleton. The three limbs (or jaws),, which stait 
from a common point at the of end the slalk, are in the 
constant habit of opening and closing together .again witli 
a snapping action, wdiile the stalk itself sways about. The, 
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utility of these appendages is, even now, problematical. It 
may be that they remove from the surface of the animal’s 
body foreign substances which would be ])rejiidicial to it, 
and which it cannot otlierwise get rid of. . Hut granting 
this, what would Ixi the utility of the Jirnt rudimentary 



IryhinlnffH of such structures, and how could 
such incipient buddings have ever preserved 
the lile of a single Echinus ? It is true that 
on Darwinian ]>rinciples the ancestral form 
from wliich the sea-urchin developed was 
dilfenmt, and must not be conceived merely 
as an Echinus devoid of ])edicellarife ; but 
this makes the difficulty none the less. It 
is ecjually hard to imagine that the first 
rudiments of such structures could have 
bc(‘ii useful to any animal from which the 
Echinus might have been derived. More- 
over, not even the sudden development of 
the snapping action could have been bene- 
iicial without the freely movcahlo stalk, nor 
could tlie latter liavc been efiicicmt without 
the snapping jaws, yet no minute merely 
indednite variations could simultaneously 
evolve tliese complex co-ordinations of struc- 
ture : to deny this seems equivalent to 
allinning a startling ])aradox. 

Mr. Ikirwin ex[)lain3 the»-.-ippoaraiice of 


some structures, the utility of which is not apparent, by the 
existence of certain “ laws of correlation.” l>y these he means 


tliat certain ])art.s or organs of the body are so related to 


oilier organs or ])arts, that when the first are modified by tlie 
action of ‘‘Xatural Selection,” or wliat not, the second arc 
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simultaneously affected, and increase proportionally, or pos- 
sibly so decrease. Examples of such are the hair and teeth 
in the naked Turkish dojjf, the general deafness of white 
cats with blue eyes, the relation between the presence of 
more or less down on young birds when first liatched, and 
tlic future colour of their ])lumage,^ with many others, 
llut the idea that the modification of any internal or exter- 
nal part of the body of an Echinus carries with it the 
effect of producing elongated, flexible, triradiate, snap])ing 
pro(!esses, is, to say the very least, fully as‘ obscure find 
mysterious as what is here contended for, viz. the efficient 
presence ^f an unknown internal natural law or laws condi- 
tioning Ihe evolution of new specific forms from ])receding 
ones, modified by the action of snrrouinling conditions, by 
‘ Natural Selection” and by other controlling inlluonces. 

The same difficulty scu^nns to present itself in other 
examj^les of exce])tional struefure and action. In tlie 
same Echinus, as in many allied forms, and also in some 
more or less remote ones, a very peculiar mode of develop- 
ment exists. The adult is not formed fi^^m tlie (‘gg directly, 
but the egg gives rise to a creature which swims friioly 
about, feeds, and is even somewhat comjdexly organized. 
Soon a small lump appears on one side of its stomach; this 
enlar^’es, and, having establislied a communication with tlie 
exterior, envelo])(iS and ajipropriates the creature’s stornacli, 
witli which it swims away and develops into tluj complete 
adult form, wjti>k) the dispossc.ssed individual perishes. 

Again, certain flies present a mode of develo])mcnt 
e(pially bizarre, thougli cpiite different. In these flies, the 
grub is, as usual, produced fj‘om the ovum ; but this grub, 
instead of growing up into the adult in the ordinary way, 

1 “Origin of Species,” 5th edit. 1S611, p. 171). 

E 5 



THE GENESIS OF SPECIES. 


[Chap. 


trl 


undergo(\s a sort of ]i(jU(ifactioii of a great part of its body, 
wliile certain ]>atclies of formative tissue, wliicli are attached 
to tlie ramifying air-tuhes, or tracliea^ (and which patclies 
l)ear the name of “ imaginal disks ”), give rise to the legs, 
wings, eyes, &c., respectively ; and these severally formed 
l)arts grow together, and build up the head and body l)y 
tluur mutual approximation. Such a i)rocess is unknown 
outside the class of insects, and inside that class it is only 
known in a fiiw of the two-winged Hies. ^Tow, how 
“ Natural Selection,’’ or any ‘‘ laws of correlation,” can 
acc(junt for the gradual <lcvelopment of such an exceptional 
process of (lev(‘lo])ment — so extromoly divergent' /rom that 
of otlier ins('cts — seems nothing less than inconceivable. 
iMr. Darwin himscdf^ gives an account of a very peculiar 
and abnormal mode of development of a certain beetle,* the 
silaris, as described by M. Fabro, This insect, instead of 
at first a]>pearing in its grub stage, and then, after a'^time, 
])ulting on the adult form, is at first active, and furnished 
willi six legs, two long anteiime, and four eyes. Hatched 
in the nests of bc^es, it at first attaches itself to one of the 
males, and tiieii crawls, when the opportunity offers, upon 
a fmnale bee. When the^ female bee lays her eggs, the 
young sitaris springs \ipon them and devours them. Then, 
losing its eyes, legs, and antenna^, and becoming rudimen- 
tary, it sinks into an ordinary grub-like form, and feeds 
on honey, ultimately undergoing aiiotlier transformation, re- 
acipiiring its legs, and emerging a i)erf(tH:«beetle ! That 
such a process should have arisen by the accumulation of 
minute accidental A'ariations in structure and habit, appears 
to many minds, quite com])ctent to form an opinion on the 
subject, absolutely incnHliblc. 

1 “Origin of Species,” 5th edit., p. 532. 
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It may be objected, perhaps, that these difficulties are 
(Ihffimdius of iijmrance — that we cannot explain them 
because we do not know moiigli of the animals. Ilut it 
is here contended that this is not the case ; it is not that 
we merely fail to see how Natural Selection acted, but 
that there is a positive incompatibility between the cause 
assigned and the results. It will be stated shortly, in illus- 
tration of this incompatibility, what wonderful instances 
of co-ordination and of unexpected utility Mr. .Darwin has 
discovered in orchids. The discoveries are not disputed 
or undervalued, but the explanation of their orujiii is 
deemed^ ^lorouglily unsatisfactory — utterly insufUcient to 
explain the incipient minute beginnings of structures whicli 
are of utility only when they are considerably developed. 
Jjct us consider the mammary gland, or breast. Is it 
conceivable that tlie young of any animal was ever 
saved from' destruction by accidentally sucking a drop of 
scarcely nutritious huid from an accidentally hypertro- 
phied cutaneous gland of its mother ^ And even il* 
one was so, what chance was there of the piirpetuation 
of such a variation ? On the hypothesis of Natural Se- 
lection itself, we must assume that up to that time the 
race had been well adapted to the surrounding- conditions ; 
the temporary and accidental trial and change of con- 
ditions which caused the so-sucking young one to be 
tlie “ fittest to survive ” under the supposed circumstances, 
would soon tfiase to act, and then the progeny of the 
mother with the accidentally liypertrophied sebaceous 
glands, would have no tendency to suiwive the far out- 
numbering descendants of the normal ancestral form. If, 
on the other hand, we assume the change of conditions 
not to have been temporary but permanent, and also 
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assume that this permanent change of conditions was 
accidentally synchronous with the change of structure, we 
have a coincidence of very remote probability indeed. But 
if, again, we accept the presence of some harmonizing law 
simultaneously determining the two changes, or connecting 
the second with the first by causation, then, of course, we 
remove the accidental character of the coincidence. 

Again, how explain the external position of the male 
sexual glands in certain mammals? The utility of the 
modification, when accomplished, is problematical enough, 
and no less so the inci])ient stages of the descent. 

As was said in the first chapter, ^Ir. Darwin explains the 
brilliant plumage of the peacock or the humming-bird by 
the action of sexual selection : the more and more brilliant 
males being selected by the females (attracted by this 
brilliancy) to become the fathers of the next generation, 
to which generation they tend to communicate their own 
bright nuptial vesture.^ But there are peculiarities of 
colour and of form which it is not possible to account for 

^ In till! ()]iiuic»ii of the author of this hook, Mr. Darwin has utterly 
fiiihHl to show (in his most reociit work) that soxiuil soh'otiou acts eflicti- 
<*iously in modifying species, if indeed it acts at all. Certaiidy, even in 
iiirds, sicxuiil ]ieciiliarities oc'cur wliieh cannot he duo to sexual selection ; 
;is, the colouring of the iasiiU of the iiiouth in the Horiihill {Bticcros 
bu‘(irnit{)f and the excess in size, in male, pigt'oiis, of the wattle of the 
“Carrier’ and the crop of the “Pouter,’* an excess not aiising “ from, 
hut ratlnu* in opposition to, tlie wislies of the bmsler.” Mr. Darwin him- 
selt tells ns, “I have received long letters on this snhjcjct from Messrs. 
Hewitt and Tegetmeier, aiul almost an essay from the tStfi Mr. Brent. It 
will he admitted by cvei-y one that thes<5 gentlemen, so w'oll knowa from 
their ])ul)liahed works, arc careful and experienced observers. They do 
not Vdieve that the females prefer certain males on aceoniit of the beaut}* 
of tludr plumage.” . . . “Mr. Tegetmeier is convinced that a game-cock, 
though disligured by being dubbed with liis hackles trimmed, would be 
aci epted as readily as a male retaining all his natural ornamciits.”~-Z>cscc'ni 
of Man^ vol. ii. p. 117. 
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by any such action. Thus, amongst apes, the female is 
notoriously weaker, and is armed with much less powerful 
canine tusks, than the male. When we consider w'hat 
is known of the emotional nature of these animals, and 
the periodicity of its intensification, it is incredible that 
a female would often risk life or limb through her admi- 
ration of a trilling shade of colour, or a slightly greater 
though irresistibly fascinating degi’ce of wartiness. 

Yet the males of some kinds of ape are adorned witli 
quite exceptionally brilliant local decoration, and the male 
orang is provided with remarkable, projecting, warty lumps 
of skin npon the cheeks. As we have said, the weaker 
female cannot be supposed to have developed these by 
persevering and long-continued selection,^ nor can they be 
thought to tend to the preservation of the individual. On 
the contrary, the presence of this enlarged appendage must 
occasion a slight increase in the need of nutriment, and in 
so far must be a detriment, although its detrimental effect 
would not be worth speaking of except in relation to 
“Darwinism;"’ according to which, “selection” has acted 
through unimaginable ages, and has ever tended to sup- 
press any useless development by the struggle for life. 

In poisonous serpents, also, we have structures which, at 
all events at first sight, seem positively hurtful to those 


^ Mr. Darwin, in liis re(;eiitly published work on Man, though he 
abundantly these a[>e sexual cliaraetei’s, does not bring forward 

a silicic fact in suj»port of selection on tlie part of such animals, 
lie assumes that sexual selection has acted in them because he is con- 
vinced tliat it acts in birds. We may, however, turn the argument round 
and say, since smdi characters can he formed in apes (as tliey certainly 
also are in insects) without the action of sexual selection, tlie uiiknowii 
cause which lias op(;rated in their case may, most I'easouably, he siipt)Osed 
to have also acteii in the case of birds. 
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r(‘ptiles. Snell are rattle of the rattlesnake, and the 
e,x])an(line^ lua-k for hood) of the cohra, the former seeming' 
to warn the (*ai‘ of tin* int(inde(l vielim, as the latter Avarns 
the (ive. It is tru('W(‘ eannot ])(‘rhaps dmnonstrate that the 
victims are alai'iiif'd and Avanied, but, on Darwinian ])rin- 
ciples, th(*y (‘(atainly ought to b(‘ so; for the raslu*st and 
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nu)st ineautions of the animals ])r(‘yed oir*\>:ould always 
tend to fall victims, and the existing individuals being the 
long-desci'iitliHl pi’og('ny ol tin* timid and eautious, ought 
to have an inlu'rited tendency to distrust, amongst other 
objects, both “rattling” and “exj)anding” snakes. As to 
any power ot fascination exercised by means of these 
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actions, tlic most clistinguislieil naturalists, c(U‘tainly tlu*, 
most (listiin^uislu'd erpctologists, entirely deny it, and it is 
op|K)S(‘d to the careful observations of tlios(^ known to us. 

T]i(‘ niod(‘ of formation of both the (wci and the car of 
ih(i hi^^hest animals is smdi that, if it is (as most Dar- 
















winians ass(n*t ])roc('sscs oi devc'lopment to 1>(‘) a n^coi’d 
of tla*. actual steps by which such structures W(‘r(; tii*st, 
(^volved in aiiiecedeiit forms, it almo.st amr>unts to a d(‘- 
inonstration tliat thosci steps Avere iKivei' ])ro(lu{‘,cd 1>y 
“ Natural Sch;ct]on.” 

The eye is foianed by a simultaneous and corres]>onding 
iiiUTowth of om^ ])aii and out<^Towth of anoth(a\ Th(i skin 
in trout ot the futun? eye becomes depressed; the de])ression 
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increases and assumes tlie form of a sac, which changes 
into the aqueous liumour and lens. An outgrowth of 
brain substance, on the other hand, forms the retina, while 
a third process is a lateral ingrowth of connective tissue, 
whicli afterwards changes into the vitreous humour of 
the eye. 

The internal ear is formed by an involution of the 
integument, and not by an outgrowth of the brain. But 
tissue, in connexion with the latter, becomes in part 
changed, thus forming the auditory nerve, which places 
the t(\gumcntary sac in direct communication with the 
brain itself. » 

Now, tliese complex and simultaneous co-ordinations 
could never have been produced by insignificant begin- 
nings, Since, until so tar developed as to effect the requisite 
junctions, they arc useless. But the eye and ear when fully 
dev(d<q)ed present conditions which are hopelessly difficult 
to reconcile with the mere action of '' Natural Selection.” 
The difficulties with regard to the eye have been well put 
by ^Ir. Murphy, es])ecially that of the concordant result 
of visual development springing from different starting- 
points and continued on by independent roads. 

He says,^ s])eaking of the beautiful structure of the 
perfect eye, '‘The higher the organization, whether of an 
entire organism or of a single organ, the greater is the 
number of the parts that co-operate, and the more perfect 
is their co-operation ; and consequently, the*'f[lore necessity 
there is for corres])onding variations to take place in all 
the co-o])erating })arts at once, and the more useless will 
be any variation whatever unless it is accompanied by 
corresponding variations in the co-operating parts ; while 
^ “ lliiUt and Intelligence,” wA. i. \\ 319. 
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it is obvious that the greater the iiu tuber of variations 
which are needed in order to efiect an improvement, the 
less will be the probability of their all occtirring at once. 
It is no reply to this to say, what is no doubt abstractedly 
true, that whatever is possible becomes probable, if only 
time enough be allowed. There are improbabilities so 
great that the common sense of mankind treats them as 
impossilhlities. It is not, for instance, in the strictest 
sense of the word, impossible that a poem and a mathe- 
matical proposition should be obtained by the process of 
shaking letters out of a box; but is improbable to a 
degree that cannot be distinguished from impossibility; 
and the improbability of obtaining an improvement in 
an oigaii by means of several spontaneous variations, all 
occurring together, is an improbability of the same kind. 
If we su[)pose that any single variation occurs on the 
avenige once in 7ii times, the probability of that variation 
occurring in any individual will be 

1 

m ’ 

and suppose that x variations must concur in order to 
make an improvement, then the probability of the neces- 
sary variations all occurring together will be 

1 

Now suppos{j, Avhat I think a moderate proposition, that 
the value of 7ii is 1,000, and the value of x is 10, then 

1 1 _ 1 . 

m* “ 1000''' “■ ^ 

a number about ten thousand times as great as the number 
of waves of light that have fallen on the earth since 
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liistorical time beoan. And it is to be further observed, 
that no improvemiuit will give its possessor a certainty ot 
surviving and leaving offspring, but only an extra chance, 
the value of which it is quite im])Ossible to estimate.” 
This difficulty is, as Mr. Murphy points out, greatly inten- 
siiied by the undoubted fact that the wonderfully conqdex 
structure has been arrived at quite independently in beasts 
on the one hand and in cuttle-tishes on the other; while 
ci’(;aturi\s ol* the insect and crab division present us with a 
thiill and (juile sei>a.rately develojH^d complexity. 

As to tlie ear, it would take up too iinicli space to 
(h'seribe its internal structure it must suHice to say, that 
in its interior there is a series of minute rod* like bodies, 
termed Jihrcn of Cortl, having the appearance of a^ key- 
board, and each fibre being connected with a filament of 
the auditory nerve : these filaments being like strings to 
1)0 struck l)y tlie keys, ir. by the fibres of Corti. jVlordover, 
this ap])aratiis has been sup})osed to be a ktiy-board in 
function as well as in a})pearance, the vibration of each 
one fibre giving rise, as some believe, to the sensation of 
one ])articular tone, and combinations of such vibrations 
producing chords. It is by the action of this complex 
organ, if not by some yet undiscovered auditory structure, 
that all the wonderful intricacy and charm of Jleethoven 
and ]\Io/art come to be perceived and appreciated. 

Now it can hardly be contended that the preservatif>n of 
any race «)f men in the struggle for life ev(?t' ndepeiided on 
such an extreme delicacy and refinement of the iMternal 
ear, — a perfection only exercised in the enjoyment and 
appreciation of the most ex(|uisite musical performances. 

^ Tlic reader may eoiisnlt Iluxley^s “Lessons in Elementary Physi- 
ology,” p. 204. 
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How, then, could eitlier tlie iiiinute incipient sta<;es, or 
the final perfecting touches of this adiuirable structure, 
have been lumight about by vague, aimless, and indeiiiiite 
variations in all conceivable directions of an organ suited 
to enable the rudest savage to minister to his necessities, 
but no more ? 

^Mr. Wallace^ makes an analogous remark with regard to 
the organ of voice in man — the human larynx. He says 
of singing : “ The habits of savages give no indication oi* 
how this faculty could have been developed by Natural 
Selection, because it is never required or used by them. 
The singing of savages is a more or less monotonous 
howling, and the females seldom sing at all. Savages cer- 
tainly never choose their wives for fine voices, but for laule 
hcaltli, and strength, and physical beauty. Sexind stdection 
could not therefore have developed this wonderful pow(*i-, 
which only comes into play among civilized ])e()])le.” 

licverting once morii to beauty of form and colour, there 
is a manifestation of it for which no one will priiteiid that 
sexual selection can possibly account. The instance re- 
ferred to is tliat jiresented by bivalve sliell-fisli.^ Hein we 
meet with brilliant tints and elegant forms and markings 
of no direct use to their possessors'^ in the struggle for lib*, 
and of no indirect utility as regards sexual selection, ibr 
fertilization takes place by the ni(*re action of currents of 
water, and the least beautiful individual has fully as good 

^ “ Xixtural Selection,” p. SaO. 

invjilvo sliell-ilsli are (jreatmos heloiiging to tli(; oyster, scallop, and 
cocine groiij), ix. to the class lianiellihraiichiata. 

^ The attempt has heeii made*, to explain these facts as owing to 
“manner and symmetry of growth, and to colour being incidental on tlie 
chemical nature of the constituents of the shell.” Jhit surely beauty 
depends on some sucli matters in all cases ! 
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a chance of becoming a parent as has the one wliich is the 
most favoured in beauty of form and colour. 

Again, the ])cculiar outline and coloration of certain 
orchids— notably of our own bee, fly, and spider orchids — 
seem hardly exidicable by any action of Natural Selection.” 
Mr. Dfirwin says very little on this singular resemblance 
of llowers to insects, and what he does say seems liardly to 
be wliat an advocate of “ Natural Selection” would recjuire. 
Surely, ibr minute accidental indefinite variations to have 
built up su(!h a striking resemblance to insects, wc ought 
to find that tlui preservation of the ])lant, or the perpetua- 
tion of its race, depends almost constantly on relations 
1)(dw('en bees, spiders, and flies resiK^ctivcly and the bee, 
spider, and fly orchids.^ This process must have continued 
for ages constantly and perse veringly, and yet what is the 
fact iVlr. Darwin tells us, in his work on the Dertili/ation 
of Orchids, that neither the spider nor the ily orchids are 
much visitc'd by insects, while, with regard to the bee orchid, 
he says, I ha\'e iieA cr seen an insect visit these flowers.” 
And he shows, how this species is even specially modi- 
(ied to (dfect self-fertilization. 

In the voik just referred to, IMr. Darwin gives a series 
(d* the most, wonderful and minute contrivances by which 
the visits of insects are utilized for tlu^ fertilization of 
orchids.— structnr(*3 so w^onderful that nothing could well 
1 k‘ mon^ so, cxc(^]>t the attribution of their origin to minute, 
fortuitous, and indetinite variations. 

The instances are too numerous and too long to ipiote, 

' It has Im'i'u in o|)|Hisitioii to Avhut is said above, that tliore 

no real irscinhlanve, Init that the likeiio.ss is “/(//n*//V/ / ” Tlio doiiial, 
liowrvcr, of tlic I'aft of a ivscinhlanco wliiidi has struvk so many oh.sorvvrs 
reminds one of tlie Fivncli ehilo.sophiT.s estimate of facts hostile to Ids 
llieorv -‘‘Taut pis luair les fails!” 
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but in his ''Origin of Species”^ lie describes two wliicli 
must not be passed over. In one {Conjantluis) the orchid 
lias its lower lip enlarged into a bucket, above which 
stand two water- secreting horns. These latter rej^lcnish 
the bucket, from which, when half-filled, the water over- 
flows by a spout on one side. Bees visiting the flower 
fall into the bucket and crawl out at the spout.- By tlie 
peculiar arrangement of the parts of the flower, the first 
bee which does so carries away the pollen-mass glued to 
his back, and then when he has his next involuntary bath 
in another flower, as he crawls out the pollen-mass attacluHl 
to him, comes in contact with the stigma of that second 
flower {tnd fertilizes it. In the other example (CJalasdum), 
whei\a bee gnaws a certain part of the flower, he inevitably 
touches a long delicate ])rojection, which iMr. Darwin calls 
the antenna. " This antenna transmits a vibration to a 
membrane, which is instantly ruptured ; this sets free a 
spring by which the pollen-mass is shot forth like an 
arrow in the right direction, and adheres by its viscid 
extremity to the back of the bee ! 

Another ditfumlty, and one of some im])ortan(5e, is pre- 
sented by those communities of ants which liave not only 
a ])opu]ation of Htrnk females, or workers, but t\\’o distinct 
and very difh'rent castes of such. iVIr. Darwin believes 
that he has got over tliis difliculty by having found indi- 
viduals intermediate in form and structure- between the 
two working pjifites ; others may think that we lia.v(3 in this 

^ Fifth Edition, p. ‘2-36. 

- Mr. Smith, of tho Entomological department f)f tlic Thitisli Mu,s(‘um, 
has kindly informed the untlior that the individuals iuleruK'diate in 
-tiuctiiro are very few in number — not more than live j>cr cent.— com- 
pared with the numl)er of distinctly ditfcrciitiated iiidiviiluals. Ilcsides, 
ill the liraziliaii kinds tliose iiitcrmodiatc forms arc wanting. 
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belief of Mr. Darwin an example of the imconscioiis action 
of volition upon credence. A vast number of difficulties 
similar to those wliicli have been mentioned might easily 
be cited — those given, however, may suifice. 

There remains, however, to be noticed a very weiglity 
consideration, wliicli was brought forward in the North 
Uritish Jlr/vino for June 1(S()7, p. 286, namely, tlie necessity 
for the simultaneous modification of viaiuj indioidiialn. 
Tliis consideration seems to liave escaped j\Ir. Darwin, for 
at p. 1 04 of his last (fiftli) edition of ‘‘ Tlie Origin of Species,” 
he admits, with great candour, tliat until reading this 
artichi Ihj did not '‘appreciate how rarely single variations, 
whether slight or strongly marked, could be ])erpetuated.” 

The North British Ecvino (speaking of the supposition that 
a- s[)(‘cios is changed by the survival of a few individuals in 
a, c.eiitury through a similar and favourable variation) says: 
“It is very difficult to see how this can be accomplished, 
even wlien the variation is eminently favourable indeed ; 
and still more difficult when the advantage gained is very 
slight, as must generally be the case. The advantage, 
what(n-er it may be, is utterly outbalanced by numcruial 
inhiriority. A, million creatures are born; ten thousand 
survive to ])roducc offs-juing. One of the million has 
twice as good a chance as any other of surviving; but the 
chances am fifty to one against the gifted individuals being 
one of tla; hundred survivors. No doubt tlie chances are 
twic(i as great against any one other individual, but this 
does not ])revent their being enorniously in favour of some 
average individual. However slight the advantage may 
be, if it is shared l>y half the individuals produced, it will 
probably be present in at least fifty-one of the survivors, 
and in a larger proportion of their offsjiring; but the 
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chances are against the preservation of any one ‘sport’ 
(i.e, sudden, marked variation) in a numerous tribe. The 
vague use of an imperfectly understood doctrine of chance 
Jias led Darwinian supporters, fimt, to confuse tlic two 
cases above distinguished ; and, secondly, to imagine that 
a very slight balance in favour of some individual sport 
must lead to its perpetuation. All that can be said is 
that in the above example the favoured sport would be 
preserved once in fifty times. Let us consider what will 
be its influence on the main stock when preserved. Tt will 
breed and have a progeny of say 100 ; now this progeny 
will, on the whole, be intermediate between the average 
individual and the sport. The odds in favour of one of 
this generation of tlie new breed will be, say one and a 
half to one, as compared witli the average individual ; tlte 
odds in their favour will, therefore, be less than that of 
their parents; l)ut owing to their greater number, the 
chances are that about one and a half of them would 
survive. Unless these breed together, a most improbable 
event, their progeny would again iipproach the average in- 
dividual ; tlierc would be 150 of them, and their superiority 
would be, say in tlie ratio of one and a cpiarter to one ; 
the probability would now be that nearly two of them 
would survive, and have 200 children, with an eighth 
superiority. Ihither more than t^vo of these would survive: 
but tlic supcu'iority would again dwindle, until after a few 
geiKiratioiis itiA'ould no longer be observed, and would 
count for no more in the struggle for life than any of tlie 
hundred trilling advantages which occur in t\m ordinary 
organs. An illuslr;ition will bring this conception home. 
Suppose a white man to have been wn^cked on an island 
inhabited b}’ negroes, and to have establislied himself in 

F 
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friendly relations with a pOAverful tribe, whose customs he 
lias learnt. Suppose him to possess the physical strength, 
energy, and ability of a dominant Avhite race, and let the 
food and climate of the island suit his constitution ; grant 
him every advantage which Ave can conceive a Avhite to 
possess oviir tlie native ; concede that in the struggle for 
existence his chance of a long life Avill be much superior 
to that of the native chiefs ; yet from all these admissions, 
there does not follow the conclusion that, after a limited 
or unlimited numb(‘r of generations, the inhabitants of the 
island Avill be white. Our shipwrecked hero Avould pro- 
bably beciOiiKi king ; he Avould kill a great many blacks in 
the struggle for existence; he Avould have a great many 
Avives and children.” . . . . “ In the first generation there 
Avill b(i some dozens of intelligent young mulattoes, much 
superior in average intelligence to the negroes. We might 
ex])ect the throne for some generations to l)e occupied by 
a more or less yclloAV king ; but can any one believe that 
the Avhole island will gradually acquire a white, or even 
a yellow, population?” . . . ‘'DarAviii says that in the 
struggle for life a grain may turn the balance in favour of • 
a giv(m structuix^, Avhich Avill then be preserved. But one 
of the Aveights in the scale of nature is due to the number 
of a given tribe. Let there be 70(10 A’s and 7000 B’s, 
representing two varieties of a given animal, and let all 
the IVs, in virtue of a slight difference of structure, haAu* 
the better cliance of life by part. ‘^AV"e must allow ' 
that there is a slight probability that the descendants of 
B Avill sup])lant the descendants of A ; but let there be 
only 7001 A's against 7000 B’s at first, and the chances* 
are once more ecpial, Avhile if tliere be 7002 A’s to start, 
tlie odds Avould bo laid on the A’s. True they stand a 
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greater chance of being killed ; but then, they can bettor 
afford to be killed. The grain will only turn the scales 
when these are very nicely balanced, and an advantage 
in numbers counts for weight, even a,s an advantage 
in structure. As tlie numbers of the favoured variety 
diminish, so must its ]‘elative advantages increase, if the 
chance of its existence is to surpass the cliaiu’o of its ex- 
tinction, until hardly any (conceivable advantage would 
enable the descendants of a single pair to exterminate the 
descendants of many thousands if they and their descen- 
dants are sup2)0sed to brecid freely with the inferior variety, 
and so gn^dually lose their ascendency.’^ 

^Ir. Darwin himself says of the article quoted : The 
justice, of tliese remarks cannot, T think, be disputed. If, 
for instance, a bird of some kind could procure its food 
more easily by having its beak curved, and if one were 
born with its b(?ak strongly curved, and wliich conse(piently 
flourished, nevertheless there would be a very ])oor chance 
of this one individual perpetuating its kind to the exclusion 
of the common form ; but there can hardly be a doubt, 
judging by what we see taking place under domestication, 
that this result would follow from the preservation during 
many generations of a large number of individuals witli 
more or less curved l)eaks, and from the destruction of a 
still larger number with the straightest beaks.” Tin's 
admission appears to the author to be of compromising 
significance.^ 

1 Mr. Darwin, iiiliis Uicciit work on ^faii, makes the further reinarkahle 
* adinisvsion : “T now admit . . . tli.at in the earlier editions of my ‘Origin 
of Species’ I ])rohaldy uttrihiited too iniudi tothc action of Natural Selec- 
tion, or tlic survival of tlie iittest. ... I had not formeily siiHicd(*ntly 
considered the existence of many structures wliicli ai)pear to ho, as far as 
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These reiiiarks have been quoted at length, because they 
so greatly intensify the ditiiculties brought forward in this 
chapter. If the most favourable variations have to con- 
tend with such difliculties, what must be tliought as to^ 
the (‘hancc of preservation of the slightly displaced eye 
in a sole’ or of tlie incipient development of baleen in a 
wliale t 


srMMAKY AND CONCLUSION. 

It lias been lunu contended tliat certain facts, out of 
many which might have been brought forward, arc in- 
consistent witli the origination of species l)y^ “ Natural 
Selection.” only or mainly. 

]\Ir. Darwin’s theory requires minute, indefinite, for- 
tuitous vai'ialions of all ])arts in all directions, and he 
insists that the sole operation of “Natural Selection” upon 
such variations is sutlicKait to account fur the great majority 
of organic, forms, with their most complicatcal structures, 
intricate^ mutual adaptations, and delicate adjustments. 

To this conception have been opposed the difliculties 
2n’cs(‘nt(>d by smdi a strmdure as the form of the giraffe, 
which ought not to have been the solitary striudure it is • 
also tlie minute ])eginnings and the last retiiumients of 
])rotcctiv(^ mimicry c(iually dillicult, or rather im])ossil)le to 
account for by “Natural Selection.” Again, the ditliculty 
as to the heads of llat-hshes has been insisted on, as also 
the origin, inid at the same time tlie owi^stancy, of the 
limbs of the highest animals. Jieference has also lieeii 
made to tla^ wlialcbone of whales, and to tlie imjiossiliility 
of understanding its origin through “ NaturabSclcction ” 

'.vt‘ (*an jiiilgi', iioitluT boinairial ii<ir iiijuiinus.” — Si'o “Doscc'iit of .Uaii,” 

V(.l. i. i\ iri-j. 
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only; the same as regards the infant kangaroo, with its 
singular dehcieney of power compensated for hy maternal 
structures on the one hand, to which its own breatliing 
organs hear direct relation on the other. Again, the deli- 
eate and complex pedicellariiv of Kchinoderms, witli a 
(.*ertain process ol‘ development (through a secondary larva) 
found in that class, together with certain other exceptional 
modes of development, have been brought forward. Hie 
ap[)earance of colour in certain apes, the hood of the cobra, 
and the rattle of the rattlesnake, have also been cited. 
Again, ditlicultics as to the process of formation of the eye 
and ear, and as to the fully developed condition of those 
complex organs, as well as of tlie voice, have been con- 
sidered. The beauty of certain shell-iish ; the wonderful 
a(la})tati(.)ns of structure*, and variety of form and resem- 
blance, found ill orchids ; together with the (complex 
habits and social conditions of certain ants, liavii been 
liastily passed in review. When all these complications 
are duly weighed and considered, and wlum it is boine in 
mind how neccissary it is for the pcrmaiuaice of a new 
vari(*dy that many individuals in each case should be 
simultaneously modified, the cumulative argument against 
the sole or predominant action of Xatural Selection seems 
irresistible. 

The author of this book can say, that, though ])y no 
means disposed originally to dissent from tin* llieory of 
“ Xatural ISellJdtion,” if only its dilliculties could be S(dved, 
he has found (*ach successive year that deeper consideration 
and more carel’ul examination have more and more brouglit 
home to him the inadequacy of Mr. Darwin’s theory to 
account for the preservation and intensification of incipient, 
specific, and generic characters. That minute, fortuitous, 



70 


THE GENESIS OF SPECIES. 


[Chap. II. 


and indefinite variations could have brought about such 
special forms and modifications as have been enumerated 
in tills chapter, seems to contradict not imagination, but 
reason. 

That either many individuals among. st a species of 
biitterily should be simultaneously preserved through a 
similar accidental and minute variation in one definite 
direction, wlien variations in many othm* directions would 
also preserve ; or that one or two so varying should succeed 
in su])planting the progeny of thousands of other indi- 
viduals, and that this sliould by no other cau.se lie carried 
so far as to produce the appearance (as we havp before 
stat(Ml) ol sp(jts of fungi, &c. — are alternatives of an 
iinproluibility so extreme as to be jiractieally e([ual to 
impo.ssibility. 

In s]>ite of all the resonrcc.s of a fertile imagination, 
th(‘ D^irwinian, [)ur(‘ and simple, is reduced to the assertion 
of a ])ara(lo\ as great as any lui opposes. In the j)lace of 
a mere assertion of our ignorance as to the way these pher 
nomena hav(' lieen produced, lie brings forward as their 
explanation a causti wliich, it is contended in this work, is 
( 1 e n 1 o n s t ral >1 y i n s u 11 iciim t. 

Ot c«jurs(‘ lu‘ri‘, as elsewhere throughout nature, v’e luivo 
to do with till' ojK'ratiou of fixed and constant natural 
laws, and the knowledge of these may before long l»e 
olitaincd by human patience or liuman genius. There 
seems, however, alri'ady enough evidence’ tb .show that 
these as yet unknown natural laws will never be re, solved 
into tlu^ action of “Xatnral Seh'ction,” but will con- 
stituti' or exemplily a mode and condition of organic 
action of which the Darwinian theory takes no account 
whatsoever. 



CHAPTEIl III. 


TIIK rO-EXTSTEXCE OF CLOSELY SIMILAR STRUCTURES 
OK DIVERSE ORIGIN. 

Chances against concordant variations. — Examples of discordant ones. — 
Concov«l^int variations not unlikedy oil a non-Darwinian ('.volutionary 
Iiy[)olliesis. — Placental and iinplacental mammals. — Dirds ami reptiles. 
— Independent ori^^iiis of similar sense orfjans. — The e..‘ir.— Tlie eye. — 
Other coincidences. — (Rinses besides “Natural Sch'ction” produce (!on- 
cordant variations, in certain j;eo*^raphical re^^ions.-- -(Janses besides 
“Natural Selection” produce concordant variations, in ei'rtain ;!:oolo^ical 
and liotanieal ‘p’oups, — Tliere are homoloooiis parts not /genetically 
related. — Harmony in respect <»f the organic and inorganic worlds. — 
Summary and ('onclusion. 


The tlicoiy of '' Natuvtil Soloction” supposes that tlic varied 
ionus and structure of animals and plants liavo liccu imilt 
up merely by indefiiiito, fortuitous,^ minute variations in 
every psirt and in all directions — those variations only 
being preserved which are directly or iiidii'cctly useful to 
the individual possessing them, or necessarily correlated 
with such useful variations. 

On this tlfc^dry the chtiiice.s are almost infinitely great 
Jigainst the indep(Mident accidental occurrence and preser- 
vation of two similar series of minute variations resulting 

^ By accidental variations Mr. Darwin docs not, of course, mean to 
imply variations really dm; to “chance,” but to utterly indeterminate 
antecedents. 
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ill the independent development of two closely similar 
forms. Ill all cases, no doubt (on this same theory), some 
adaptation to habit or need would gradually be evolved, but 
that adaptation would surely be arrivcid at by diflerent 
loads. 

The organic world supplies us with multitudes of ex- 
am])les of similar functional results being attained by the 
most diverse means. Thus the body is sustained in the air 
by birds and by bats. In the first ease it is so sustained 
by a limb in which the bones of the hand are exec'ssively 
reduced, but which is provided with immense outgrowths 



from the skin — namely, the feathers of the wing. In the 
second case, liow(‘ver, the body is sustained in the*, air by a 
limb in which the bones of the hand ar'ii, enormously 
ucreased in length, and so sustain a great ex])anse of naked 
kill, which is the Hying mmubraiie of the bat’s wing. 
Certain iishes and certain re])tiles can also flit and take 
\ery ])rol()nged jumps in the air. The ilying-lish, however 
taki‘s these by means of a great elongation of the rays of 
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the pectoral fiiis — parts which cannot be said to be of the 
same nature as the constituents of the wing of eitlier tlu' 
bat or the bird. Tlie little lizjird, wliicli enj'oys tlie forinid- 
^ a])le naiiie of '‘ilyiiig- dragon,” Hits by means of a structure 
altogether ])eculiar — namely, by the liberation and great 
elongation of some of tlie ribs which sup])ort a fold of skin. 
Ill the extinct pterodactyles — which were fndjf Hying rep- 



(Slmwiiiy the clungJited lihs wliich mqipori tin- ) 


tiles — we meet with an approximation to tlui structure ol‘ 
tluj bat, but»kT the pterodactyle wt‘ liavti only one linger 
iHongated in each hand : a striking example of how the 
very same fiiiiclion may be provided for by a modilitaition 
simihir in principle, yet surely manifesting the independenct^ 
of its origin. When we go to lower animtds, we lind Hight 
produced by organs, as the wings of insects, which arc not 
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modified limhs at all ; or we may even find the function 
suhserved by quite artificial means, as in the aerial 
spiders, which use tlieir own threads to fioat with in the 
air. In the vegetable kingdom the atmosphere is often 
made use of for the scattering of seeds, by their being fur- 
nished with s])ecial structiir(‘s of very dilfereiit kinds. The 
various modes by wliicli sucli seeds are dispersed are well 
(ixpressed by Mr. Darwin. He says : * Seeds are dissemi- 
nated by their minuteness, — by their capsule being con- 
verted into a light balloon-like envelo[ie, — by being 
(‘iiibedded in ]uil]i or flesh, formed of the most diverse 
])arts, and riaidere.d nutritious, as well as conspicuously 
eolouRsl, so as to attract and be devoured by birds, — by 
liaving liooks and grapnels of many kinds and sernited 
awns, so as to adhere to the fur of (piadrupcds, — and by 
))eiiig furnislH'd with wings and plumes, as different in 
shape as elegant in structure, so as to 1)(‘, wafted by every 
bree/.(?.” 

Again, if we consider the poisoning apparatus possessed 
l)y dilfereiit animals, w(* find in ser[)ents a perforated — or 
ratlu!!’ v(‘ry (ha'ply channelled — tooth. In wasjis and bees 
the. sting is formed of modified parts, maa^ssory in riqwo- 
duction. In tin* s(a)rpion, we havi*. the median terminal 
pro(a‘ss of lli(^ l)ody s])eeially organized. In the s[)ider, we 
have a specially constructed antenna; and finally, in the 
camtipiale ji ])air of modified thoracic limbs. 

It would be easy to produce a multitudes ofSfich instancies 
of similar ends l)(‘ing attained by dissimilar means, and it 
is hmv (auiteuded that by “the action of Xatural Selection’' 
nnli/ it is so improbable as to be })ractically impossible for 
two e.xactly similar structures to luive liver been indejieii- 
^ “Origin of JSiuu-ics,” nth ouitioii, p. 2-Ja. 
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(leiitly developed. It is so because the number of possible 
variations is indefinitely great, and it is tlierefore an inde- 
finitely great number to one against a similar scries of 
variations occurring and being similarly preserved in 
any two independent instances. 

The (litlieulty here asserted applies exclusively, however, 
to pure Darwinism, which makes use onlij of indirect 
modifications through the survival of the fittest. 



A CnXTll'KDK. 


other theories (for example, that of Mr. Herbert Spencer) 
adiiiit the durd. action of e.onditions upon animals and 
])laiits — in ways not yet fully understood — there being con- 
ceived to be at the same time a certain peculiar but limited 
j)ower of response and adaptation in each animal and jdant 
so acted on. » •►Such theories have not to contend against 
the difficulty ])roposed, and it is here urged that even veny 
complex extremely similar structures have again and again 
been developed (piite independently one of the other, and 
this because the process has taken place not by merely 
haphazard, indefinite variations in all directions, but by the 
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(M)]iciin*eii(^o of soiiii* otlici* and internal natural law or laws 
eo-op(M‘alin!L»' witli cxteinal inlluences and with “Natural 
S(d(*.ction” in tin* (‘volution ol’ or^anio 1‘ornis. 

It Jjiiist iKwei- ])(* iorL;(>tl(ai that to admit any such con- ,, 
slant o|)(*ration oi‘ any such unknown natural cause is to 
d(aiy tin* jiiircly Darwinian llicoiy, which r(*lii‘s u})on the 
survival ol* llu* iitt(‘st l)y niean.> ol‘ minute tort nitons 
ind(_‘fini((j variations. 

Amonnst many otli(*r ohlii^at ions which the author has 
to a.cknowle(l^(‘ to Trolessor Jluxhw, ar«e tin'. }M)inting out 
of tin’s veiy ditlieulty, and tin* calling liis att(‘nti(in to tin* 
striking r(*send)lanc(! h(‘twe(‘n certain tec'tli of the. dog and 
ot th(^ thyku'iiui as on(‘. instance, and certain ornithic 
])(*culijiriti(‘s of ]»lei‘odactyles as amtther. 

.Mammals ‘ arc* divisihh? into om* givat grouj), which 
eonq)ris(*s the. immense*, majority ot kinds terim'd, trom 
their mode* of re'prodiu'tion, jiltnrtiial and into 

anoth(‘r v('rv mueli smaller grouj), (‘om])vising the jeouclu'd- 
heasts or marsujeials (which are tin* kangca'oos, leandieoots, 
])lia,langers, c^-e., of Au.^tralia, and tla* true* oj)()ssiims ol‘ 
AiiK'rieal, calh'd I nf i>l(fr(n/ifl Manuntflx. Xow’ tin* j)lacenlal 
mammals ai‘(^ subdivided into various onh'i’s, amongst 
which an* the ll(*^h-eaters ((kirnivora, /.a. cats, dog';, otters, 
weasels, A('.), and tin* insect-eaters (Iiisectivoia, /.a. moh's, 
h(*(lgehogs, sli]’ew-n)ic(*, Ac.). The niarsii|)ial mammals also 
j)ri‘S('nt a variety (its))ecifs (some ot whieh arii carui\ e)rous, 
whilst othei-s are iiisi'et i\ orous), so varii*d iiVdoi-m that it 
has been even j»ro|tos(*d to group them ijito orders parallel 
to the ordc'i’s ot |»la('ental beasts. 

' w.iriii-lilo.ult'.l ;iiiiiii:t1'> whicli sn.'klc llicii- y.naig, sni-li ms njx's, 

I'. its, IiddIimI luMlsts, limi.s, A\iMm-!s. r.Mt', ''Ijllinrl', .lIMIi:i(lillt)s, 

.■'lidlis, A\ li;ilc>, «)|in>siniis, iVr. 



TIL] ixJ)EPEM)t:xt snirr.ARiTiES or STRUcrmr. 


TiuUmmI, the vesiMiiblanco is so striking' lit'lwoou some 
orders of })lae(oital inamnials and tlieir marsupial analogues 
as, on Darwinian ])riuci[)les, to suggest the ])ro])al)ility of 
geiietie alliiiity; and it even Prolessor llnxhw, in Ids 
irnnterian L(M‘tures in 18 ( 3 (), to proniulgat('- the notion 
that a vast and widrly-diffused marsupial fauna, nniy liave 
exisU‘d anteriorly to the dev(do])nu‘iit of the ordinary 
])lae,(nital, non-])OueluMl Insists, ami that the carnivorous, 
i]is(‘ctivorous, and lu^rhivorous ])lac(Mitals may havi' n*- 
s})ec.tively descended from tlie carnivorous, insectivorous, 
and herl)i\a)rous marsupials. 

Amongst other ])oints, Proh'ssor 1 luxh'v (adhul attention 
to the r(‘S(‘ml)lance hetween tin* anterior molai's of tla* ])la- 
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cental dog with thos(.' of the marsu])ia.l thylacine. Tli(‘S(\ 
indeed, are strikingly similar, hut there, ai’e. heittu- ('xa.ni])le,s 
si ill of this sort ui’ coincidciiee. It has often, foi- insta.nci*, 
]ie(m ivniarked tliat tlie inse('tivorous njarsu])ials, c.//. 
rri’if un it womh'rfully ('orrespond, as to the form <•!* 
certain of tJ.x^ grinding teeth, with eertain insec.t i vorous 
placentals, r.r/. Urol rlr]un<. 

Again, the saltatoi’v insectiv oi-es of Afih'a {M(o-r()sccl nU's) 
not only i-esemhle the kaiigai'oo family {M<irn>iin(l nhr) in 
lladr ium])ing liahits and long hind h'gs, hut al'^o in tlui 
st I'lK'l iir(‘ ot“ theii' molai- teetij, and (jven, as the author 
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has elsewhere^ pointed ont, there is a certain similarity 
of the upper cutting teeth, or incisors. 

Now these correspondences are the more striking when 
we bear in mind that a similar dentition is ol'ten put to 
very different uses. The food of difierent kinds of apes is 
very different, yet how uniform is their dental structure ! 
Again, who, looking at the teeth of different kinds of heai’s, 
would ever suspect that one kind was frugivorous, and 
another a devourer exclusively of animal food ? 

The suggestion made by ITofessor Huxley was therefoie 
one wliich had much to recommend it to Darwinians, 
though it has not met with any notable acce[)tance, and 
though he seems himself to have returned to the older 
notion, — namely, that the pouched-ljeasts, or marsupials, 
are a special ancient offshoot from the great mammalian 
class. 

But whichev(U‘ view may be the correct one, we liaA^e in 
either case a number of forms similarly modified in har- 
mony with surrounding conditions, and elo(|uently pro- 
claiming some natural plastic ])Ower, other than mere 
fortuitous variation with survival of tla^ fittest. If, how- 
ever, the reader thinks that teeth are parts [)eculiai*ly 
(jualified for rai)id A^ariation (in wliich vimv the author 
cannot concur), he is rec[uested to suspend his judgment 
till he has considered the (piestion of the iiide[)endent 
evolution of the hiijhvd oryans of sense. If this seems to 
establish the existence of some other law* fhan that of 
“ Natural {Selection,” then the operation of that other law 
may surely be also traced in the harmonious co-ordinations 
of dental form. 

The other difficulty, kindly suggested to me by the 
^ “.lounial ol‘ Auatomy iiiul Pliybiulogy” ( 1808 ), vol. ii. p. 139 . 
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learned Professor, refers to the siructu]*e of birds, and of 
extinct re])tiles more or less related to them. 

The class of birds is one which is remarkably uniform in 
its organization. So much is this the case, tliat the best 
mode of subdividing the class is a problem of the greatest 
difficulty. Existing birds, however, lu'esent forms whicli, 
tliough closely resembling in tlie greater part of their 
structure, yet differ markedly the o]ie Iroiii the otlier in 
certain respects. One form is exemplified l)y tlie ostrich, 
rhea, emeu, cassowary, aj)teryx, dinornis, : th(\se are the 
Htriitliunis birds. All other existing birds belong to tlui 
second division, and are called (from the keel on the 
breast- bone) carinaU birds. 

X'ow birds and reptiles have such and so many points in 
common, that Darwinians must rcigard the former as modified 
descendants of ancient reptilian forms. Put on Darwinian 
principles it is impossible that the class of birds so uniform 
and homogeneous should have had a double reptilian origin. 
If one set of birds sprang from one set of reptiles, and 
another set of birds from another set of reptiles, the two 
sets could never, by ‘' Natural Selection ” only, have growii 
into such a pcrfe(;t similarity. To admit such a pheno- 
menon would be e(pii valent to abandoning tlui theory of 
“Natural Selection” as the sole origin of species. 

Now, until recently it has generally been su])]) 08 Gd by 
evolutionists that those ancient Hying reptiles, the ptero- 
dactyles, or /onus allied to them, were the progenitoj’s oi‘ 
the class of birds ; and certain parts of their sti’iicture 
especially support this view. Peference is Iicre made to 
the bladebon(' (scapula), and tlui bone which passes down 
from the shoulder-joint to the breast-])oiie (viz. the cora- 
coid). These bones are such remarkable anticipations of 
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the same parts in ordinary (i.c. carinate) birds,* that} it is 
hardly possible for a Darwinian not to regard the resem- 
blance as due to community of origin. This resemblance 
was carefully pointed out by ]’rofessor Huxley in his 
‘'Hunterian Course” for 1867, when attention was called 
to the existence in Dimorjthodon marronyx of even that 
small process which in birds gives attachment to the upper 
end of the merrythought. Also Mr. Seeley^ has shown 
that in pterodactyl es, as in birds, the optic lobes of the 
brain w(M‘c ])laced low down on each side — “lateral and 
depress(Ml,” and that several details of cranial structure were 
riunarkably avian. Xevertheless, tlio view has been put 
forward and ably maiiitaiiKid by Professor Huxley,^ as 
also by Professor Cope in the United States, that the line 
of desc(*nt iVom reptiles to birds has not been from ordinary 
re])tiles, tlii'ough ])terodactyle-like forms, to ordinary birds, 
but to tlu^ struthious ones from certain extinct reptiles 
t<^rni(‘(l Dinosauria ; one of i/hc most familiarly known of 
which is the Jguaiiodon of the Wealden formation. In 
these Dinosauria we find skeletal cbaractors unlike those 
of orilinaiy (/.c. carinate) birds, but closely reseinl)ling in 
ces’tain points tin; osseous structure of the struthious l)irds. 
Thus a (litnculty })r(‘sents itself as to the ex])lanation of 
the tliree following relationships : — (i) That of the Ptcro- 
(lactylcs with carinate birds; (2) that of the Dinosauria 
with struthious birds; (6) that of the carinate and 
struthious birds with each other. 

^ S(H‘ and Mai^. of Xal. Hist.” for August 1870, ]). 140; and for 

.laiHiai v 1S71, |). ~0, platc's ii. and iii. 

St'(' “ Pi'oi(’odiiii;s of tlio lluyal TiiKlilulicni,” vol. v. ])art iv. ]). 278: 
lO'imit ofii Lectiiiv dcdivercd ludn'uary 7, ISOS. Also “ (^)nart(*rly Journal 
of llu‘ ( iroloiA'ii al Socirty, ’ Frliruary 187c : ’ontriLiitioiis to ilu* .iVnatoinv 
and Taxonomy of (In' Dinosauria.” 
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Either, birds must have had two distinct origins wlience 
they grew to their present conformity, or the very same 
skeletal, and probably cerebral, characters must have 
.^spontaneously and independently arisen. Hero is a 
dilemma^ either horn of which bears a threatening as- 
pect to the exclusive supporter of “Natural Selection,’' 
and between which it seems somewhat difficult to 
choose. 

It has been suggested to the author that this difficulty may 
be evaded by considering pterodactyles and carinate birds as 
independent branches from one side of an ancient common 
; while similarly the Dinosauria and struthious Ijirds 
are taken to be independent branches from tlio other side 
of the same common trunk ; the two kinds of birds resem- 
bling each other so much on account of their later develo]> 
ment from that trunk as compared with the de\'clopment 
of the reptilian forms. But to this it may be replied, that 
the ancient common stock coiild not have had at one and 
tlui same time a shoulder structure of hoih kinds. It must 
have been that of the struthious l)irds or that of the 
carinate birds, or something different from both. If it 
was that of the struthious birds, how did tlie pterodactyles 
and carinate birds independently arrive at tlie very samci 
divergent structure? Jf it was that .of the carinate biids, 
how did the struthious birds and Dinosauria independently 
agree to differ ? Finally, if it was something different li om 
cither, how dkVthe carinate birds and pterodactyles take 
on independently one special common structure when dis- 
agreeing in so many ; while the struthious birds, agreeing 
In many points with the Dinosauria, agree yet more witli 
die carinate birds ? Indeed, by no arrangement of branches 
rom a stem can the difficulty be evaded. 
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Professor Huxley seems inclined^ to cut the Gordian 
knot hy considering the shoulder structure of the ptero- 
dactyle as independently educed, and liaving relation to 
physiology only. This conception is one which harmonizes 
completely with the views here advocated, and with those 
of Mr. IFerhert Spencer, who also calls in direct modifi- 
cation to the aid of “ N’atural Selection.” That merely 
minute indefinite variations in all directions should un- 
aided’ have independently built up the shoulder structure 
of the ptorodactyles and carinate birds, and have laterally 
depressed their optic lobes, at a time so far back as the 
de])osition of the Oolite strata,- is a coincidence of the 



highest improbability; but that an innate power and 
evolutionary law, aided by the correetiye action of 
“ Natural Selection,” should have furnished like needs ^ 
vith like aids, is not at all improbable. The dilliculty 
does not tell against the theory of evolution, but only 

1 “ rrocoodinj^s of Geolo«j:ival Society,” ISTovomhcr 18(59, p. ,38. 

^ Tlie aivheoi^teryx of the Oolite has the true carinate shoulder structure. 
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against the specially Darwinian form of it. Now this 
form has never heen expressly adopted by Professor 
Huxley; so far from it, in his lecture at the Eoyal 
institution before referred to, he observes,' I can testify, 
from personal experience, it is possible to have a complete 
laith in the general doctrine of evolution, and yet to 
hesitate in accepting the Nebular, or the Uniformitarian, 
or the Darwinian hypotheses in all their integrity and 
fulness.” 

It IS quite consistent, then, in the Professor to explain 
the difficulty as he does ; but it would not be similarly so 
with an absolute and pure Darwinian. 

Yet stronger arguments of an analogous kind are, how- 
ever, to be derived from the highest organs of sense. In 
the most perfectly organized animals — those namely which, 
like ourselves, possess a spinal column — the internal organs 
of hearing consist of two more or less complex mem- 
branous sacs (containing calcareous particles — otolitlis), 
which arc primitively or permanently lodged in two cham- 
bers, one on each side of the cartilaginous skull. The 
primitive cartilaginous cranium supports and protects the 
base of the brain, and the auditory nerves pass from that 
brain into the cartilaginous chambers to reach the auditory 
sacs. These complex arrangements of parts could not 
have been evolved by '‘Natural Selection,” i,e. by minute 
accidental variations, except by the action of such through 
{i vast period oT* time ; nevertheless, it was fully evolved 
at the time of deposition of the Ux)per Silurian rocks. 

Cuttle-fishes {Cephalopoda) arc animals belonging to the 
molluscous primary division of the animal kingdom, which 
division contains animals formed upon a type of structure 
^ “ rro<5oe<.lMigs of the Itoyal Institution,” vol. v. p. 279. 

G 2 
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utterly remote from that on which the animals of the 
higher division provided with a si)inal column are con- 
structed. And indeed no transitional form (tending even 
to bridge over the chasm between those two groups) ha^^ 
ever yet been discovered, either living or in a fossilized 
condition.^ 



CUTTLE-FISH. 

A. Ventral aspect. 13. Uorsiil aspect. 


Nevertheless, in the two-gilled Cephalopods {Dihmn- 
chial(x) we find the brain supported and protected by a 
cartilaginous cranium. In the base of this cranium are 
two cartilaginous chambers. In each chamber is a mem- 
branous sac containing an otolith, and the auditory nerves 
])ass from the cerebral ganglia into the cartilaginous cham- 
bers to reach the auditory sacs. Moreover, it has been ^ 

^ Tliis remark is made without prejudice to possible affinities in the 
direction of the Aseidians, — an affinity which, if real, would he irrelevant 
ti> the question here discussed. 
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suggested by Professor Owen that sinuosities between pro- 
cesses projecting from the inner wall of each chamber 
seem to be the first rudiments of those which, in tlie higlier 
glasses (i. e, in animals with a spinal column), are extended 
in the form of canals and spiral chambers, within the sub- 
stance of the dense nidus of the labyrinth/'^ 

Here, then, we have a wonderful coincidence indeed ; 
two highly complex auditory organs, marvellously similar 
in structure, but which must nevertheless have been de- 
veloped in entire and complete independence one. of the 
other ! It would be difficult to calculate tlie odds against 
the independent occurrence and conservation of two sucli 
complex ‘series of merely accidental and minute haphazard 
variations. And it cannot be maintained that the sense of 
hearing could not be efficiently subserved otherwise than 
by such sacs, in cranial cartilaginous capsules so situated 
in relation to tlie brain, &c. 

Our wonder, moreover, may bo increased when we recol- 
lect that the two-gillod cephalopods have not yet been 
found below the lias, where they at once abound ; whereas 
the four-gilled ceplialo})ods are Silurian forms. IMoreover, 
tlie absence is in this case significant in spite of the imper- 
fection of the geological record ; because when we consider 
how many individuals of various kinds of four-gilled 
cephalopods have lieen found, it is fair to infer that at the 
least a certain small percentage of dibranchs would also 
have left trace}? ‘of their presence had they existed. Thus 
it is probable that some four-gilled form was the progenitor 
of the dibranch cephalopods. Now the four-gilled kinds 
(judging from the only existing form, the nautilus) had the 

^“Locttiires on the Coin]). Ainit. of the Invertebrate Animals,” ‘Jnd edit. 
1855, p. 610 ; and Todd’s “Cyclopiedia of Anatomy,” vol. i. p. 551. 
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auditory organ in a very inferior condition of devcdopnient 
to wdiat we find in the dihrancli : thus we have not only 
t3vid(uiee of tlie independent liigli development of the 
organ in the former, but also evidence pointing towards ^ 
c(;rta,in degree of comparative rapidity in its development. 

Sucli being tlie case with regard to tlie organ of hearing, 
we have anotlier yet stronger argument witli regard to the 
organ of siglit, as has been well pointed out by ^Ir. J. J. 
Murpliyd Ifc; calls attention to the fact that the eye must 
have b(‘en p(irle(*-t(;d in at least three distinct lines of 
desc(mt,” alluding not only to the molluscous division of 
tlui animal kingdom, and the division ])rovided with a 
spinal column, but also to a third ])rimary division, viz. 
iliat which includes all insects, spiders, crabs, &c., whicli 
a,r(‘ s])()ken of as Annulosa, and the ty])e of whose structui’e 
is as dist inct from that of the mol luscious type on the 
oiui lijiiid, as it is from that of the vertebrate ty])e on 
tlu3 otlier. 

Tn tin; cuttle-fisluvs we find an eye constructed even 
more comjdcdely on the vertebrate ty])e than is the ear. 
Seleroti(', retina, choroid, vitreous humour, lens, aipieous 
humour, all are ])resent. The correspondence is wonder- 
lully (‘omph'te, and tlan'c can hardly be any liesitation in 
saying that tor such an exact, ])rolonged, and correlated 
s(‘ries of similar structures to have b(‘en brought about in 
two ind('])endent instanct's by merely indelinitii and minute 
aciadtaital variations, is an improbability* M’hich amounts 
virtually to impossibility. iMoreover, we have here again 
the same impc'rfi'ction of tlu* four-gilled c(‘])halo])od, .as 
com[)ared with the two-gilled, and theivfore (if the latter 
proceeded from the former) a similar indication of a cer- 

1 and vol. i. p. 3:21. 
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tain coiiipavative rapidity of developnuiiit. Finally, and 
this is perhaps one of the most curious circumstances, the 
process of formation ap])cars to have been, at least in soiiu^ 
^respects, Uie same in the eyes of tliese molluscous animals 
as in the eyes of vertebrates. For in these latter the cornea 
is at first perforated, while different degrees of ])erforati()n 
of the same part are ])resented by dilferent adult cuttle- 
fishes — lai'ge in the cahimaries, smaller in the octoj)ods, 
and reduced to a minute foramen in the true cutth;-fish 
se})ia. 

Some may be disposed to object that the conditions 
reepusite /or affecting vision are so rigid that similar results 
in all cases must be independently arrivcHl at. ]>ut to this 
objection it may well be replied tliat Nature Inirself has 
demonstmted that there is no sucli necessity as to tlui 
details of the yu’occss. For in the higher Annulosa, 
such as the dragon-fly, w'e meet wdth an eye of an 
unquestionably very high d(‘gr(*,e of efficiency, Init formed 
on a type of structure only remotely comparable wdtli 
that of the fish or tlie cephalopod. The last-named 
animal might have had an eye as eflicieiit as that of 
a vertebrate, but formed on a distinct type, instead of* 
being another edition, as it were, of the veay same 
structure. 

In the beginning of* this cha])te.r examydes have been 
given of the veny diverse mode in whieli similar Results 
have in many •ihstances been arrived at; on the otlierhand, 
WTi have in the fish and the cej)halo])od not oidy the eye, 
but at one and the same time the ear also similarly evolved, 
yet wdth comyjlete indey)endence. 

Thus it is here conhmded that the .similar and com])lex. 
structures of both the higliest organs of sense, as develoy)ed 
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in the vertebrates on the one hand, and in the mollusks on 
the other, present us with residuary phenomena for which 
“ Natural Selection’’ alone is quite incompetent to account : 
and that these same phenomena must therefore be con-^ 
sidered as conclusive evidence for the action of some other 
natural Law or laws conditioning the simultaneous and 
iiide[)eudeiit evolution of these harmonious and concordant 
adaptations. 

Provided with tliis evidence, it may be now profitable to 
eiiuiiKirate otlieV correspondences, whicli are nut perhaps in 
themselves inexplicable by Natural Selection,” but which 
arij more readily to be explained by the action of the 
nil known law or laws referred to — which action, as its 
necessity has been demonstrated in one case, becomes 
a priori probable in the others. 

Thus the great oceanic Mammalia— the whales — show 
striking' resemblances to those prodigious, extinct, marine 



SKELETON OF AN ICHTHYOSALRUS. 

reptiles, the Tchthyosauria, and this not only in structures 
readily referable to similarity of habit, Imt in such matters 
as greatly elongated premaxillary bones, to^^jther with the 
concealment of certain bones of the skull by other cranial 
bones. 

Again, the aerial mammals, the bats, resemble those flying 
reptiles of the secondary epoch, the pterodactyles ; not only 
to a certain extent in the breast-bone and mode of support- 
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ing the flying membrane, but also in the proportions of 
different parts of the spinal column and the hinder (pelvic) 
limbs. 

Bivalve shell-fish {i,e. creatures of the mussel, cockle, 
and oyster class, which receive their name froin tlie body 
being protected by a double shell, one valve of which is 
placed on each side) have their two shells united l)y one or 
two powerful muscles, which pass directly across from one 
shell to the other, and which are termed “ adductor muscles,” 
because by their contraction they bring together the valves 
and so close the shell. T^ow there are certain animals which 
belong tg the crab and lobster class (Crustacea) — a class 



CYTHERIDEA TOROSA. 

All ostviicod (Crnstac’oaii), externally like a liivalve .sliell-fish (Luiiielliliraiich). 


constructed cat a different type from that on which 
the bivalve shell-fish are constructed — which present a 
very curious approximation to both the form, and, in a 
certain respect, the structure of true bivalves. Eeference 
is here made to certain small Crustacea — certain phyllo- 
pods and ostracods — which have the hard outer coat of 
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their thorax so modified as to look exceedingly like a 
bivalve shell, although its nature and composition are 
([uite different. ]>ut this is by no means all, — not only 
is there this external resemblance between the thoracic 



uniiour of the crustacean and the bivalve shell, but the 
two sides of the ostracod and phyllupod thorax are con- 
nected together also by an adductor muscle ! 
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The pedicellarise of the echinus have been already 
spoken of, and the difficulty as to their origin from 
iiiiiiute, fortuitous, imjefinite variations has been stated. 
But structures essentially similar (called avicularia, or 
'' bird's-head processes”) are developed from the surface 
of tlie compound masses of certain of the highest of the 
polyp-like animals, viz. the Polyzoa or, as they are some- 
times called, the Bryozoa. 

These compound animals have scattered over the surface 
of their bodies minute processes, each of which is like the 
head of a bird, with an upper and lower beak, tlie whole 
support(jd on a slender neck. The beak opens and shuts 
at intervals, like the jaws of the pedicellariie of the echinus. 



BlIlD’s-IlKAD PROCESSES VERY GREATLY ENLARGED. 


and tliere is altogetlier, in general principhj, a remarkable 
similarity between the structures. Yet the echinus can 
have, at most, none but the most distant genetic relation- 
ship with the Polyzoa. We have here again therefore 
complex and similar organs of diverse and independent 
origin. 

Tn the higlfe’st class of animals (the Mammalia) we have 
almost always a [)lacental mode of reproduction, i.c. the 
blood of the hetus is placed in nutritive relation with tlui 
blood of the mother by means of vascular prominences. 
Xo trace of such a structure exists in any bird or in 
any reptile, and yet it reappears in certain sharks. There 
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indoed it iiiif'ht hct supposed to end ; but, strange as it 
seems, it reap[)ears in very lowly creatures, namely, in 
certain of the Jiscidians, sometimes called tunicaries or 
sea-s(piirts. 

Novv^ if we were to concede that the ascidians were the 
common ancestors^ of both these sliarks and of tlie higlier 
mammals, we should be little, if any nearer to an explana- 
tion of tlie ])henomcnoii by means of ‘‘ Xatural Selection ; 
for in tlie sliarks in r|uestion the vascular prominences are 
developed from one hetal structure (the umbilical vesicle), 
whih; in the higher mammals th(*y are developed from 
([iiite another part, viz. the allantois. 

So gri^at, however, is the number of similar, luit ap- 
parently inde])(mdent, structures, that we suffer from an 
r/iibarnfs <lc rirhes.s(\i. Thus, for exanqile, we have the 
convoluted windpi^ie of the sloth, reminding us of a con- 
dition of the windpi]>e met with in birds ; and in another 
nianimal, allied to the sloth, namely the great ant-eater 
(Myrmeco])haga), we have again an ornithic character in 
its gizzard-like stomach. Tn man and the liighest apes 
lh(^ ca‘ciini has a vermilbrm ajipendix, as it has also in 
the womliat ! 

Also the similar forms ju'esented by the crowns of the 
teeth in some seals, in certain sharks, and in some extinct 
Cetacea maybe referred to; as also tlie similarity of the 
beak in birds, in some reptiles, in the tad])ole, and in 
cuttlivtishes. As to entire external form, nhVy be adduced 

J A view |)ropouii(lod by Kowalt'wsky, and simuj siip]>ort(Hl by 
but wliicli lias (juitti ri'ceiitly iKitni strongly coiitrovortod by AV. Dbiiitz : 
st*(' his article entitled “ Ueber die sogenaiinte ('liorda dor Aseidienlarveii 
und die Verineintlieho Yerwandtschaft vou Wirbelloseii imd Wirbel- 
ibieroii,” in Keieliert and Ueynioiid's “Arrbiv iiir Anatoinie und Pbysi- 
olugie,” IS 70, No. (I, iiage 701. 
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the cTirious similarity between a true mouse {Mus deli- 
caiulus) and a small marsupial, pointed out by Mr. Andrew 
Murray in Ins work on the “ (jeograi)hical Distribution of 
Mammals but instances enougli for tlic present purpose 
have been already quoted. 



Uplior Fi^niro— A ntechninuh minutissimits (bit place atn I). 
Low(!r Figiini— AIus dklicatulus (jihuxntal). 


Additional reasons for believing tliat similarity of struc- 
ture is produced by other causes tlian merely ])y “ll^atiiral 
Selection” are furnished by certain facts of zoological 
geography, and by a similarity in the naxle of variation 
being sometimes extended to several s^^ecies of a genus, 
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or even to widely different groups ; while the restriction 
and the limitation of such similarity are often not less 
rcmiarkable. Thus Mr. Wallace says/ as to local influence: 
“ Larger or smaller districts, or even single islands, give a 
special cliaracter to the majority of their Papilionidas. For 
instance : — 1. The species of the Indian region (Sumatra, 
Java, and Borneo) are almost invariably smaller than the 
allied species inhabiting Celebes and the Moluccas. 2. The 
species of New Guinea and Australia are also, though in a 
l(\ss degree, smaller tlian the nearest species or varieties of 
the IMoluccas. 3. In the IVIoluccas themselves the species 
of Ainboyna are the largest. 4. The species of. Celebes 
e([ual or even surpass in size those of Amhoyna. ‘ 5. The 
s{)ecies and varieties of Celebes possess a striking character 
in th(*- form of the anterior wings, different from that of the 
allied s})ecies and vari(;ties of all the surrounding islands. 
0. Tailed species in India or the Indian region become 
tailless as th(\y spread eastward through the Archipelago. 
7. In Aniboyna and Ceram the females of several species, 
are dull-coloured, while in the adjacent islands they are 
]uore brilliant.” Again ‘"In Amhoyna and Ceram the 
female of th(‘. large and handsome Ornithoptera Helena has 
the large patch on the hind wings constantly of a pale 
dull ochre or buff colour; while in the scarcely distinguish- 
able varieties from the adjacent islands of Bouru and 
New Guinea, it is of a golden yellow, hardly inferior in 
brilliancy to its colour in the male sex. 'The female of 
Oriiithopiem Pricimus (inhabiting Amhoyna and Ceram 
exclusively) is of a pale, dusky brown tint, while in all the 
allied species the same sex is nearly black, with contracted 
white markings. As a third example, the female of Paiyilio 
“ Natural Selection,’' p. 107. 2 p 
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Ulysses lias the blue colour obscured by dull and dusky 
tints ; while in the closely allied species from the surround- 
iug islands, the females are of almost as brilliant an aziiix', 
blue as the males. A parallel case to this is the occurrence, 
in the Small islands of Goram, Matabello, Kd, and Aru, of 
several distinct species of Euploea and Diadema, having 
broa^l bands or patches of white, which do not exist in 
any of the allied species from the larger islands. Tliesc 
facts seem to indicate some local inlluence in modifying 
colour, as unintelligible and almost as remarkable as that 
which has resulted in the modifications of form previously 
describeck” 

After endeavouring to explain some of the facts in a 
way to be noticed directly, Mv. Wallace adds : ^ “ But even 
tlie conjectural explanation now given fails ns in the 
other cases of local modification. Why the ^)ecies of the 
Western Islands should be smaller than those further 
east; why those? of Aniboyna should exceed in size those 
of Gilolo and Xew Guinea; why the tailed species of India 
should begin to lose that a])pen(lage in the islands, and 
retain no trace of it on the borders of the Pacific; and 
why, in three separate cases, the females of Amboyna 
species should be less gaily attired than the (corresponding 
females of the surrounding islands, are questions which we 
cannot at present attempt to answer. That they depend, 
however, on some g(?neral juinciple is certain, l)ecause 
analogous facts’ have been observed in other parts of the 
world. Mr. Bates informs me that, in three distinct groups, 
Papilios, which, on the Upper Amazon and in most otluu’ 
parts of South America, have spotless upper wings, obtain 
pale or white spots at Pa,ra and on the Lower Amazon ; and 
^ “Natural Selection,” p. 177. 
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also tliat the yKiicns <»roup of Pa])ilios never have tails 
ill tlie (equatorial regions and thee Ainazon valley, hut 
gradually acquire tails in many cases as they range 
towards the northern or southern tropic. Even in Euro}ie^ 
we have somewhat similar facts, for the speciiBS and 
varieties of hutt(irtlies peculiar to the Island of Sardinia 
are g(iiierally smaller and more deejily coloured than those 
of the mainland, and the same has Ih^cui recently slunvn 
to h(‘ the (;ase with the common tortoiseshell hutterfly in 
th(‘ Ishi of Alan; while //o.syoVeyq peculiar to the 
former island, has lost the tail, which is a prominent 
I'eatuiH* of th(^ clos(‘ly allitul P. Macliaon!' 

“ loicts of a similar nature to tlujse now hrought forward 
would no doul)t he found to occur in other grou])S of insects, 
W(‘V(‘ local faunas can^fully studied in rclatic^n to those of 
tli(^ surrounding countries ; and th(3y seem to indicate that 
climate and other ])hysical (‘uuses have, in some cases, a 
v('ry p()W(‘rful (‘fleet in modilying s])(‘(‘iiic form and c(dour, 
a.nd thus directly aid in ])roducing the endless variety oi 
nature'.” 

With rc'gard to huttc'rllies of Cr'h'hes helonging to 
dirrei(Mit famili('s, they present ‘'a peculiarity of outline 
which dislinguislK's th(*m at a glaiu'C Irom those of any 
otlu'r ])art of the world : ” ^ it is that the U 2 )p(*r wings are 
gc'iierally moie elongated and the anterior margin more 
cairved. Aloo'ovi'r, theni is, in most instances, near the 
])as(^ an ahrui)t hend or elhow, Avhich in .^(‘mie s])ecies is 
v('ry conspicuous. Air. A\"allace end?*avours to explain 
this phenouK'non hy the sup})()sed pr('senc-e at some time 
of s])ecial ])ersecutors of the modi tied foians, supporting 
the opinion hy the remark that small, obscure, very 
^ “ Malay vol. i. ]>. 131). 
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rapidly llyin<,^ and mimicked kinds liave not liad wino- 
moditiiHl Snell an enemy occasioning inen^ased powers of 



(irn.IMlS OF OF I!l TTI.in-’I.IKS OF <'r.l,i:i*.F,S ('oMI'VHKK with 1110^,1 ol 

Kl'KOIKS r.FsKWlir.KK. 

1 (>ut'-V oullini', /’<'/.///<! of Cclfbcs IlllKT MIltlilM', /’ (if ‘^ill'J.-lJ'OlT 

;I 11(1 J;i\ I — - ( )llfcf outline, l\ Iililftn-!, lit ( 'elelir.-,. Ililier ollf line, /', .•^iirj'nloii, 

lll(li;i — Outer outline, 7’tn///// os ('/ ///'/e. ‘.'elebes. Inner outline, 7’ III n> 

lliglit, or rapitlify iii turning, lio. adds, “one would 
mituralh' supjiosti to kt* an insectivorous Itird : kiit it is 
iL rtaiitiii^akle fart that mosi ol’ llie genera of Ily-eatclK'rs 

]I 
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of Borneo and Java on the one side, and of the ^Moluccas on 
the other, are almost entirely absent from Celebes. Their 
])lace seems to be supplied by the caterpillar-catchers, of 
which six or seven species are known from Celebes, and 
ar(» very numeious in individuals. We have no positive 
evidence that these birds jmrsue biitterllies on the win<>’, 
but it is highly pi’obable that they do so when other food 
is scarce. ]\Ir. Batcis su^^^ested to nu^ that the larger dragoii- 
Jlies ])r(*y u])on butierilies, but 1 did hot notice that they 
wer(^ morci abundant in (kdebes than elsewhere.” ^ 

Xow, (^v(ay o})inion or conjecture of ^fr. Wallace is 
worthy ol‘ respectful and attentive consideration, but the 
explanation suggest(*d and above, refern^d to hardly seems 
a satisfactory one. What the ])ast fauna' of Celebes may 
have; been is as yet conjectural. Air. Wallace tolls us that 
now there is a remarkable searrif./j of ily-eatchers, and that 
th(*ir place is su})plicd by birds of which it can only be 
said that it is “highly ])robable ” that they chase buttor- 
11i(‘S “ when other fond is scarce.” The (piiek eye of 
Air. AVallac(i failed to detect them in the act, as also to 
note {iny unusual abundance of other insectivorous furnis, 
which therefore, considering Air. AVallaee's zeal and powers 
of observation, we may conedude do not exist. AForeover, 
(Well if there ever has been an abundancii of such^ it is by 
jio means emdain that they would have succeeded in pro- 
ducing the confoi’ination in (|U(*8tion, for the effect of this 
peculiar curvature on liight is far fioni ckar. AVe have 
here, then, a structure hypothetically explained by an 
uncertain ])roperty induced by a cause the presence of 
winch is only conj(3ctural. 

KSurely it is not uiireaspnable to class this instance ndth 


1 “ Natural Selection,” p. 177. 
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the others before given, in wliich a common modification 
of form or colour coexists with a certain geographical dis- 
tribution (piite independently of the destructive agencies 
of animals. If jdiysical causes connected with locality 
c«an abbreviate or annihilate the tails of certain butter- 
llies, why may not similar causes produce an elbow-like 
prominence on the wings of other butterflies ? Tliere are 
many such instances of simultaneous modification. ^Ir. 
Darwiii himself^ (piotcs ^Ir. (lould as believing that birds 
of the same species are more brightly coloured under a 
clear atmosphere, than when living on islands or near the 
coast. ]Mr. Darwin also informs us that Wollaston is con- 
vinbed that residence near the sea aflects the colour of 
insects ; and finally, that IMoquin-Tandon gives a list of 
plants wliich, Avhen growing near the sea-shore, hav(? their 
leaves in some degree fl(‘shy, though not so elsewhere. In 
his work on '' Aniimds and Plants under Domestication,” - 
IMr. l)arMu‘n refers to 31. Costa as having (ini>////. dv la Hoc. 
Ihip. cV Aiidimat . tome viii. p. Tlol) stated “ that young 
shells taken from the shores of England and jilaced in the 
ilediterranean at once altered their manner of growth, and 
formed ])rominent diverging rays like thonc on the skdh of 
ike proper McdUcrronetni oyder also to 311*. 31oehan, as 
stating {Fror. Acad. Xaf. He. of FliUadclphia, dan. 
18()2) ‘'that twenty kinds of American tre<^s all differ 
from their nearest European allies in a ^milar inaaner, 
leaves less tooUied, buds and seeds smaller, fewer bianch- 
lets,” &c. These are indeed striking examples of con- 
cordant modification ! 

1 “Origin of Sj)c*cies,” 5th edition, p. 106. ^ Vol. ii. p. 280. 

* ‘‘Again, what, at first sight, ran more accord with ‘natural selection ’ 
than the fact that so many aninuils turn white in winter in Arctic regions ? 

II '2 [Thoj^e 




abound on all sides. Even as regards tlii‘ liuinaii species, 
there is a very generally admitted opinion that a new 

Th()s(! that (lid not so turn would much more easily hecomo the prey of 
oUiers (if tlujy were vegetarians), or (if tliey were carnivorous animals) 
their i)rey would mon; readily ]»eieeive and avoid tliem. Here, then, it 
seems at lirst that wo have tlie obvious action of natural selection. Yet, 
in fact, this fa«'ulty now appeal's to he rather the jesult of some ohscure 
internal teiideney, intensified, no doubt, by natural selection, but by no 
means due to the aetioii of the latter on mere accidental minute varia- 
tions. For in Siberia it is not only timid or predacious animals that 
tiMid to Ix'eonie light-coloured in winter, since Pallas tells us that sueh a 
pheiioinenon is* observable in domestic cattle and horses. In such 
animals, of ('oursis this eharaetcr cannot he due to natural selection, and 
tla'icdore, as we mnsf admit it in this case to he due to some spontaiK'ous 
inl(‘rnal tendency, it immediately heeomes probable that a similar ten- 
dency also exists in the other cases, and the onus prohiiiuii lies with liini 
who denies that sin h is the case.” — xVom; Specif s Qvaflriipedufn c Gfieiiim 
• 177S, p. 7, (luoted by Mr. Darwin in “Descent of Man:” see 

vtd. i. p 2SLb 
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type has heen developed in the United States, and this in 
about a couple of centuries only, and in a vast multitude of 
individuals of diverse ancestry. The instances here giv(‘n, 
liowever, must suffice, tliougli more could easily be adduced. 

It may be well now to turn to grou])S presenting similar 
variations, not through, but independently of, geographie.al 
distribution, and, as far as we know, independently of con- 
ditions otlier tlian some ]>eculiar uatun*. and temhmcy (as 



THE HIX-SHAFi’ED BIRD OF FARADIHK. 


yet unexplained) common to members of such grou[)S, 
which nature and tendency seem to iiidiiee them to vary 
in certain definite lines or directions which are different 
in different groups. Tims with regard to the group of 
insects of which the walking leaf is a member, Mr. 
AVallace observes : ^ “The ivliole family'^ of the riiasmidm. 


^ Si'e “Natural Selecaioii,” p. 64. 

- The italics are not Mr. Wallace’s. 
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01* 8|)0(jir{‘s, to wliieli tliis iiisccd Ix^longs, is more or l(*ss 
iinilaiiv(‘, and a i»i‘L*at luuiibov of tlic species are called 
‘ walkiii^-.sl,i('Jv insects/ from tlieiv sin;j;iilar reseinlilance 
to IwiL’s aii<l la-anclies.” 

A.^ain, .Mr. AVallaceJ tidls ns of as many as fonr kinds 
of oriol(*Sj Avliicli ]>ir(N niinii(*, niorc^ or l(‘ss, four s[)ecies of 



a i;enns (»( lioiu^y-snckers, lli(‘ weak orioli‘s ilndini^’ lln'ir 
])roti( in beinL;' mistaken by ce,rtain birds of prey for lla^ 
sti'ony, active, and ‘^re^arious lioney-snck(*rs. Now many 
otbtn* lards would l)e, luaii'lited by similar mimicry, which 
is none tin’ less coiilinoil, in this part of the world, to the 
orioli’ genus. It is true that tln‘ abscan'o of mimicry in 

‘ Airlnpi-laj^o,” v«>l. ii. p. ir>a ; iiml “ XaUiiMl Solf'ctioii,” \). 1(U. 



«*iju‘r loi’ins limy 
1 h‘ l»y 

lli(‘ii‘ posscssiiii;' 
some ollii'T (iis yet 
mi()l»s(0‘V(Hl; nii*aiis 
of ))i'(es(n‘vat ion; 
l»iit it is never! I k;- 
less rmniirkal)I(‘, 
not so niiieli that 
one speeies should 
mimie, as that no 
less than lour 
should do so ill 
diri'ertad ways and 
decrees, all tliise- 
Idiir h('lon^inL;‘ to 
one (nu! Ihr santr, 
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which as to details is of different kinds, and produced 
in different ways in different species. To develop “ heauty 
and singularity of plnniage ” is a character of llie grou]), 
^iit not of any one definite kind, to he ex})laincd merely 
hy inheritance. 

Again, we liave tlie very curious horncjd flies, ^ which 
agree indeed in a coniinon peculiarify, but in oiu^ shigularly 
different in detail in diPfereiifc species, and not known to 
Jiave any protcicting ePfect. 

Amongst plants also we meet with similar resemblances. 
The great group of Orchids includes species which exhibit 
strange cwid bizarre approximations to difrerent animal 
forms, and which have often the appeamnee of cases of 
mimicry, as it were in an inci])ient stage. 

The number of similar instances which could be brought 
forward from amongst animals and plants is very great, 
but the exam])les given are, it is hoped, am])ly sufficient 
to point towards the conclusion which other facts will 
establish, viz. that there are causes operating (in the 
evocation of these harmonious diverging I’esemblances) 
other than “hPatural Selection,” or heredity, and other 
even than merely geographical, climatal, or any simply 
external conditions. 

j\Iany cases have been adduced of striking likenesses 
between different animals, not due to inheritance ; but 
this should be the less surprising, in that the very same 
individual prejfehts us with likenesses between diffijrent 
parts of its body (e.g. between the several joints of the 
backbone), which are certainly not cx])lic{ibl(i by inherit- 
ance. This, however, leads to a rather large subject, which 
will be treated of in the eighth chapter of the present work. 

^ Loc. cit. p. 314. 
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Hero it will l)o enough to uhirm (leaving the proof of the 
assertion till later) that parts are often homologous whicli 
liave no direet gon(3tic relationship — a foot which harmonizes 
well with the other laets here given, hut which “ NatuniJ. 
Selcctioir,” pure and simple, seems unable to explain. 

But surely tlie iiidejiendent a})pearanco of similar organic 
forms is what we might expect, a priori, from the indepen- 
dent appearance of similar inorganic ones. As ]Mr. 0. IF. 
Lc'Aves well ohs(‘rves A “ We do not suppose the ciirhonales 
and phosphah's I'ound in various parts of the glohc — wo 
do not suj^pose that the families of alkaloids and salts 
liave any nearer kinship than that which consists in tlie 
similarity of their eleimmts, and the conditions of their 
coiidhnation. ll(ince, in organisms, as in salts, morpholo- 
gical identity may 1x3 due to a community of causal con- 
nexion, rather than community of descent.'' 

“ My. Darwin justly holds it to be incredible that indi- 
viduals identically the same should liave been produced 
through Natural Selection from ])arents sj^rriJladlij dl>i/inrf 
but he will not deny that identical forms may issue from 
])a.r(Mits dixfinct, when these parent forms and 

the conditions of [>roduction are identical. To deny this 
w'ould he to deny the law of causation." 

Brofessor Huxley has, however, suggested'^ that such 
mineral identity may he explained by a])plying also to 
minerals a law of descent; that is, by considering such 
>similar forms as the de.scendants of eitomsAvhich inhabited 
one special ])art of tlie primitive nebular cosmos, each con- 
siderable. s})ace of which may be supposed to have been 
under the iiilliieiice of somewhat different conditions. 

^ FarhiiijhH jf Jirrirtr, Now Sorie.s, vol. iii. (April 18G8), ]). 372. 

“ Lay Soi’iiioii.s,” p. 330. 
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Surely, liowevor, tliere can be no real parity between tlio 
relatioiislii]) of existing minerals to nebular atoms, and 
relationship of existing animals and plants to the earliest 
(^’ganisms. In the tirst place, tlie latter have produced 
others by generative multiplication, which mineral atoms 
never did. In the S(*coud, existing animals and plants 
spring from the living tissues of preceding animals anil 
plants, while existing minerals spring from the chemical 
atiinity of separate elements. Caihonate of soda is not 
fornuid, by a process of reproduction, from other c.arbonate 
of soda, but directly by the suitable juxta[)osition of car- 
bon, oxygitn, and sodium. 

Instead of approximating animals and minerals in tlie 
mode suggestiul, it may be tliat they are to be. a])]>roximat(‘d 
in quite a contrary fasliioii ; namely, by attributing to 
mineral species an internal innate powm*. For, as we 
must attribute to each idementary atom an innate power 
and tendency to form (under the reipiisite. (‘xternal condi- 
tions) certain unions with other atoms, so we may attriluite 
to certain mineral species — as crystals — an innate power 
and tendency to exhibit (the proper conditions being sup- 
plied) a definite and symmetrical external form. The dis- 
tinction between animals and vegetables on thi‘..one. hand, 
and minerals on tin* other, is that, while in tliii organic 
world close similarity is the result sometimes of inluiritance, 
sometimes perhaps of direct production independently of 
parental action, fn the inorganic world the latter is the con- 
stant and only mode in which such similarity is produced. 

When we conui to consider the relations of speciiis to 
s])ace — in othm^ words, the geographical distribution of 
organisms — it will be necessary to retuiai somewhat to the 
subject of the independent origin of closely similar forms, 
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ill regard to wliicli some additional remarks v/ill be found 
towards the end of the seventh chapter. 

Tn this third cliapier an effort lias been made to show 
that while on the Darwinian theory concordant variatioii-f 
are extremely improbable, yet Nature presents us with 
abundant examples of such ; the most striking of wliicli 
are, perliaps, tlui liigher organs of sense. Also that an im- 
portant influeiiee is (‘.xercised by conditions connected with 
geographical distribution, but that a deeper-seated inllueiice 
is at work, which is hinted at by those special tendencies 
in definit(i directions, wdiich arc the pro])erties of certain 
groups. Finally, that these focts, when taken together, 
afford strong evidence that ‘'Natural Selection” has not 
be(*n the exclusive or ])redominant cause of the various 
organic structural peculiarities. This coiK'lnsion has also 
been re-enforced by the consideration of phenomena pre- 
sented to us by the inorganic world. 



CIIAITKR IV. 

MIXKTK AND C.ltADUAI, MODIKK'ATIONS. 


'riiciv an; diiriciiUivs as to minute modifications, even it’ not foi l nitons. - 
Examples of sudden and considerable modifications of different kinds. 
— Profi'ssor 0\v(>n’s view. Mr. AVallace. — Professor Huxley. — Dbjec;- 
tions to Midden clian^cs.-“-Labyrinth(xlonr. —Potto. — C'etacea.--As to 
origin of bird’s wing. — Tcndiils of ^limbing jdants. -Animals once 
snp])osed to be connecting links. — Early specialization of strueturo. 
Ma«Tauclienia. — Glyptodon. — Sabre-toothed tiger. -Conclusion. 

Not .only are there good reasons against the acceptance of 
the exclusive operation of Natural Selection ” as tlie one 
means of specific origination, but there are diniculties in 
the way of accounting for such origination by the sole 
action of modifications wliich are insignificant and minute 
whether fortuitous or not. 

Arguments may yet be advanced in favour of the view 
that new species have from time to time manifested them- 
selves with suddenness, and by modifications appearing at 
oiKje (as great in degree as are those which separate IIii> 
pdvion from E(jull6), the species remaining stalfie in tlie 
intervals of such modifications : by stable being meant 
that their variations only extend for a certain degree in 
various directions, like oscillations in a. stable erjuilibrium. 
This is the conception of iVIr. Oalton,' who compares the 

' “ Hcrcdit.'iry Genius, an In(|uiry into its Law.s,” &c. By Enincis 
Galton, F. U.S. (London : Macmillan.) 
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development of s})ecies with a many facetted spheroid 
tumhling over from one facet, or stable equilibrium, to 
another. ^Die existence of internal conditions in animals 
corres])ondiiig with such facets is denied by ])ure Dar- 
winians, but it is contended in this work, though not ill 
this chapter, that something may also be said for their 
existence. 

The considerations brought forward in the last two 
cha[)tors, munely, the difiicultios with regard to incipient 
and closely similar structures respectively, together with 
])aheontological considerations to be noticed later, appear to 
])oint strongly in the direction of sudden and considerable 
changes. Tliis is notably the case as regards tlu; yV)ung 
oysters already mentioned, which were taken from the 
shores of England and placed in the Mediterranean, and 
which at once altered their mode of growth and formed 
])rominent div(;rging rays, like Ihone of the jeroper Me.diter- 
ranerin of/sfer ; as also the twenty-niiKi kinds of American 
treos,^all dilfering from their nearest European allies .si’y/u- 
Imd/j / — “ leaves less toothed, buds and seeds smaller, fewer 
branchl(;ts,” See. To these may be added otlu'r facts given 
by Mr. Darwin. Thus he says “ that climate, to a certain 
extenb directly inodilies the form of dogs.” ^ 

The Kev. ll Everett found that setters at Delhi, thougli 
most carefully paired, yet had young with “ nostrils more 
contracted, noses more pointed, siz(» inferior, and limbs 
more slender.” Again, cats at ]Mombas, on the coast of 
Africa, have short stiff hairs instead of fur; and a cat at 
Algoa Hay, when Lift oidy eight Aveeks at IMombas, “ under- 
went a' complete metamorphosis, having 2>Jii‘ted with its 

' “ Aiunuils ami Plants uiulor Domestication,” vol. i. p. 37. 
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s.'iiKly-coloiired fur.” ^ The conditions of life seem to pro- 
duce a coiisiderahle etfect on liorses, and instances are 
given hy IMr. DiU’wiii of pony breeds - liaving independently 
arisen in different parts of the world, possessing a certain 
similarity in their physical conditions. Also changes due 
to climate may be brought about at once in a second 
generation, though no appreciable modification is shown 
by the first. Thus Sir Charles Lyell mentions that some 
Englishmen, engaged in conducting the operations of the 
Jieal del iMonte Company in ^lexico, carried out with 
them some greyhounds of the best breed to hunt the hares 
which abound in that country. It was found that the 
greyhounds could not support the fatigues of a long chase 
in this attenuated atmosphere, and before they could come 
n[) with their prey they lay down gasping for breath ; but 
these same animals have produced whelps, which have 
grown up, and ore not in the least (h'gree incommoded by 
tlie want of density in the air, but run down tlu^ Imres 
with as Jiiucli ease as do the ti(‘ntest of their race in this 
country.”^ 

^ “Animals and I’lants nndor Domestication,’^ vol. i. p, 47. 

- Ibid. |). 5*2. ^ 

( 'arpeuter’s “ ( 'om]>arative Pliysiolo^^y,” p. 087, quott*d by Mr. J. ,T. 
]\lmi)by, “Habit and Intelli^^ence,” vol. i. j). 171. Mr. Darwin, in liis 
“ Descent of ]\Ian,” vol. i. p. 119, mentions that certain South AiM(*ricaii 
Indians (Aymaras), inhabiting a lofty region, have remarkably long bodies 
and slioit legs- especially the femora. Jle adds: “These men are so 
thoroughly a<adimatj^ed to their cold and lofty abode, that Avhen ean ied 
down f)y the S[)aniard.s to tln^ low ea.sterii plain.s, and when now tenipt(‘d 
down by high wages to the gold-washing.s, tli<‘y suffer a i'rightfnl rate of 
mortality, ^'evertheless, Mr. Korbe.s found a few pure families wliieli had 
survived during two generations; and he observed that they slill in- 
herited their charaeteri.stie ])eeiiliarities. But it was manilest, even with- 
out measurement, that tlu'.sc peculiarities had all deereasecl ; and, on 
measurement, their bodies were found not to be so much elongated* as 



112 


THE GENESIS OF SPECIES, 


[Chap. 


We have here no action of '' Natural Selection ; '' it was 
not that ccVrtain puppies happened accidentally to be 
capable of enduring more rarefied air, and so survived, but 
the offspring were directly modified by the action of sur- 
rounding conditions. Neither was the change elaborated^ 
by minute modifications in many successive generations, 
but appeared at once in the second. 

Further, with regard to sudden alterations of form, 
Natliusius is said to state positively as to i)igs,' tliat the 
result of common experience and of his experiments was 
that rkdi and abundant food, given during youtb, tends by 
some direct action to make the head broader and shorter. 
Curious jaw appendages often characjterize Normandy pigs, 
according to -M. Eudes Desloiigchamps. liichardson figures 
these appendages on the old Irish greyhound pig,” and 
they are said by Nathusius to appear occasionally in 
all the long-eared races. Mr. Darwin observes,^ “ As no 
wild pigs are known to have analogous appendages, we 
have at present no reason to suppose that their a])pearance 
is due to reversion ; and if this be so, we are forced to 
admit that somewhat complex, though apparently useless 
structures may be suddenly developed without the aid of 
selection.” Again, ‘‘ Climate directly affects the thickness 

tilose of the nieu on tho high plateau ; whilst their femora had become 
somewhat loiigtheued, as had their tibiie, but in a less degree.’* Hero the 
rapidity of the change —only two generations — points rather to a direct 
action of conditions than to that of “Natural Selection.” In favour of 
«lircct inoditication, another passage from Mr. Darwin may he quoted. Ho 
says, “In young j^ersons whose heads from disease have become fixed 
either sideways or baekways, one of the eyes has changed its position, 
and the bones of the skull have been inodihed .” — Descent of Man ^ vol. i. 
p. 147. 

^ “ Animals and Plants under Domestication,” vol. i, j». 72. 

Ibid. p. 76. 
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of the skin and hair'’ of cattle.^ In the English climate 
an individual Porto Santo rabbit ^ recovered the proper 
colour of its fur in rather less than four years. The etl’ect 
of the climate of India on the turkey is considerable, 
fvir. Blyth ^ describes that bird as being much degenerated 
in size, ‘'utterly incapable of rising on the wing,” of a 
black colour, and “ with long pendulous appendages over 
the beak enormously developed.” Mr. Darwin again 
tells us that there has suddenly appeared in a bed of 
common broccoli a peculiar variety, faithfully transmitting 
its newly acquired and remarkable characters also that 
there has, been a rapid transformation of American varie- 
ties of maize ; ^ that certainly “ the Ancon and Man- 
champ breeds of sheep,” and that (all but certainly) 
Niata cattle, turnspit and pug dogs, jumper and frizzled 
fowls, short-faced tumbler pigeons, hook-billed ducks, &c., 
and a multitude of vegetable varieties, have suddenly 
appeared in nearly the same state as we now see them.^ 
Lastly, Mr. Darwin tells us, that there has been an 
occasional development (in five distinct cases) in England 
of the “japanned” or “black-shouldered peacock” [Pavo 
ni/jrijpennis) ; a distinct speides, according to Dr. Schater,” 
yet arising in Sir J. Trevelyan’s fiock composed entirely 
of the common kind, and increasing, ''to the. c^clinciion of 
the previously cMstinf/ hreeeV'^ Mr. Darwin’s only explana- 
tion of the phenomenon (on the supposition of the species 
being distinct) is by reversion, owing to a supposed 

^ “Animals aiul Plants under Domestication,” vol. i. p. 71. 

“ Ibid. p. 114. ^ Quoted, Ibid. p. 274. ^ Ibid. p. 324. 

® Ibid. p. 322, ® Ibid. vol. ii. p. 114. 

^ Proo. Zool. Soc. of London, April 24, 1860. 

^ “Animals and Plants under Domestication,” vol. i. ]>. 201. 
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ancestral cross. But he candidly admits, " I have heard of 
no other such case in the animal or vegetable kingdom.” 
On the hypothesis of its being only a variety, he observes, 
‘‘ The case is the most remarkable ever recorded of the 
abrupt appearance of a new form, which so closely re- 
sembles a true species that it has deceived one of the 
most experienced of living ornithologists.” 

As to plants, M. C. Naiidin^ has given tlie following 
instances of tlie sudden origination of apparently perma- 
nent forms : The first case mentioned is tliat of a poppy, 
which took on a remarkable variation in its fruit — a crown 
of secondary capsules being added to the normal central 
capsule. A field of such poppies was grown, and M* Gop- 
pert, with seed from this field, obtained still this monstrous 
form in great quantity. Deformities of ferns are some- 
times sought after by fern-growers. They are now always 
obtained by taking spores from the abnormal parts of the 
monstrous fern ; from which spores ferns presenting the 
same peculiarities invariably grow The most re- 

markable case is that observed by Dr. Godron, of Nancy. 
In 18G1 that botanist observed, amongst a sowing of 
Batura tatula, the fruits of which are very spinous, a 
single individual, of which the capsule was perfectly 
smooth. The seeds taken from this plant all furnished 
plants having the character of this individual. The fifth 
and sixth generations are now growing without exhibit- 
ing the least tendency to revert to the spinous form. 

remarkablestill, when crossed with the normal 
Batura tatula, hybrids were produced, which, in the 

^ Extracted by J. J. Mur^diy, vol. i. p. 197, from the Quarterly Jmrnal 
of Science, of October 1807,, p. 527. 
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second generation, reverted to the original types, as true 
hybrids do.” ^ 

There are, then, abundant instances to prove that con- 
siderable modifications may suddenly develop themselves, 
either due to external conditions or to obscure internal 
causes in the organisms which exhibit them. Moreover, 
these modifications, from whatever cause arising, are 
capable of reproduction — the modified individuals “breed- 
ing true.” 

The question is whether new species have been de- 
veloped by non-fortuitous variations which are insignifi- 
cant an(l, minute, or whether such variations have been 
comp*aratively sudden and of appreciable size and im- 
portance? Either hypothesis will suit the views here 
maintained equally well (those views being oj)posed only 
to fortuitous indefinite variations), but the latter is the 
more remote from the Darwinian conception, and yet has 
much to be said in its favour. 

Professor Owen considers, with regard to specific origina- 
tion, that natural history “ teaches that the change would 
be sudden and considerable: it opposes the idea that 
species are transmitted by minute and slow degrees.” 
“An innate tendency to deviate from parental type, 
operating through periods of adequate duration,” being 


1 In confirmation of the suddenness of occasional cluiiij^es, a iciiiark 
recently made hy Jklr. Darwin should he (quoted. He says: “It is also 
WMill to reflect on such facts as the wonderful growth of galls on plants 
caused by the poison of an insect, and on the remarkable change's of colour 
in the plumage of parrots when fed on certain fishes, or inocmlated with 
the poison of toads ; for we can thus sec that the fluids of the system, if 
altered for some special purpose, might induce other strange changes.’* 
— Descent of Man^ vol. i. p. 152. 

“ “Anatomy of Vertebrates,” vol. iii. p. 795. 

♦ I 2 
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“the most probable nature, or way of operation of tlie 
secondary law, whereby species have been derived one 
from the other.” ^ 

Now, considering tlie number of instances adduced of 
sudden niodificatioris in domestic animals, it is somewhat 
startling to meet with !Mr. Darwin’s positive assertion that 
it is “ n false heJ/uf' that natural species have often origi- 
nated in the same .abrupt manner. The belief maijhii false, 
but it is dilliciilt to see how its falsehood can be positively 
asserted. 

It is demonstrated by Mr. Darwin’s careful weighings 
and measurements, that, though little used , parts in 
domestic animals get reduced in weight and sombwhat 
in size, yet that they show no inclination to become truly 
“ rudimentary structuri^s.” Accordingly, he asserts,^ that 
such rudimentary parts are formed “ suddenly, by arrest 
of development in domesticated animals, but in wild 
animals slowly. The latter assertion however is a hicre 
assertion ; necessary perhaps for the theory of “ Natural 
Selection,” but as yet unproved by facts. 

Hut why should not these changes take place suddenly 
in a state of nature? As Mr. Murphy says “ It may be 
true that we have no evidence of the origin of wild species 
in this way. Hut this is not a case in which negative 
evidence ])roves anything. ^Ve have never witnessed the 
origin of a wild species by any procei5s whatever; and if 
a sp(jcies were to come suddenly into beang in the wild 
state, as the Ancon Sheep did under domestication, how 
could you ascertain the fact? If the first of a newly- 

’ “ Aiiiitoiny or ^^ ^tebrates,'’ vol, iii. p. S07. 

“ Animals niiii 1‘lants umlor Komestiration,” vol. ii. p. 318. 

^ “ Habit ami liitolligoiiee,’’ vol. i. j), 344. 



IV.] 


MINUTE MODIFICATIONS, 


117 


begotten species were found, tlie fact of its discovery 
would tell nothing about its origin. Naturalists would 
register it as a very rare species, having been only once 
»inet with, but they would have no means of knowing 
whether it were the first or the last of its race.” 

To this ]\rr. Wallace has replied (inliis ix'-view, in 
of Mr. Murphy’s work), by objecting that sudden changes 
could very rarely be useful, because each kind of animal 
is a nicely balanced and adjusted whole, any one sudden 
modification of wdiich would in most case's be hurtful 
unless accom2)anied by other simultaneous and harmonious 
modifications. If, however, it is not unlikely that there is 
an innate tendency to deviate at certain times, and under 
certain conditions, it is not more unlikely that that innate 
tendency should be an harmonious one, calculahid to 
simultaneously adjust the various parts of the organism 
to their new relations. The objection as to the sudden 
abortion of riidinieiitary organs may be similarly met. 

I’rofessor Huxley seems now disposed to accept the, at 
least occasional, intervention of sudden and considerabhi 
variations. In his review of Professor Kiilliker’s criticisms, - 
he himself says,^ '‘We greatly suspect that she” {Lc. Nature) 
"does make considerable jumps in the way of variation 
now and then, and that these saltations give rise to some 
of the gaps which appear to exist in the series of known 
forms.” 

Ill addition* to the instances brought forward in the 
second chapter against the minute action of "Natural 
Selection,” may be mentioned such structures as the 

’ See Dec. 2, 1869, vol. i. p. 132. 

- “ Uber die Darwin’sche Scbbpl'ungstbeorie ein Vortrag, von Kolliker ; 
J.eipzig, 1864. ^ See “Lay Sermons,” p. 342. 
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wonderfully folded teeth of the labyriiithodonts. The 
marvellously complex structure of these organs is not 
merely unaccountable as due to “ Natural Selection,” but 
its production by insignificant increments of complexity 
is hardly less difficult to comprehend. 



MUCH ENLARGED HOIU/.ONTAI. SECTION OF THE TOOIH OF A LABYRINTHODON. 


Similarly the aborted index of tlie Potto* (Tcrodicticus) 
is a structure not likely to have been induced by minute 
cliangcs ; while, as to “Natural Selection,” the reduction of 
the forefinger to a mere rudiment is inexplicable indeed ! 

“ How this mutilation can have aided in the struggle for 
life, w(^ must confess, baffles our conjectures on the sub- , 
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ject ; for tha.t any very appreciable gain to tlie individual 
can have resulted from the slightly lessened degree 
of required nourishment thence resulting [i.e, from the 
suppression), seems to us to be an almost absurd pro- 
position.” ^ 



HAND OF THE POTTO (pERODICTICUh), FROM LIFE. 


Again to anticipate somewhat, the great group of whales 
(Cetacea) was fully developed at the deposition of the 
Eocene strata. On the other hand, we may pretty safely 
conclude tliat these animals were absent as late as the 
latest secondary rocks, so that their development could 
not have been so very slow, unless geological time is 
(although we shall presently see tliere are grounds to 
believe it is not) practically intinite. It is true that it is 
generally very unsafe to infer the absence of any animal 
forms during a certain geological period because no 
remains of them have as yet been found in the strata 
then deposited : but in the case of the Cetacea it is safe 
to do so; for,* as Sir (diaries Lyell remarks, ^ they are 
animals the remains of which are singularly likely to 
have been preserved had they existed, in tlie same way 

^ “ Anatomy of the Lemnroidea.” By James Murie, M.D., and St. George 
]\IivMrt. Trans. Zool. Soc., JVIandi 1866, j). 91. 

- “ Piiiiciides of Geology,” last edition, vol. i. 2 >. 163. 
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fhat tlie remains were preserved of the Ichthyosauri and 
Plesiosauri, which appear to have represented the Cetacea 
during the secoiidary geological period. 



As another example let us consider the origin of wings, as 
they exist in birds. Here we find in fact an ai*m, the bocies of 
tlie liaiid of which are atrophied and reduced in number, as 
compared with those of most other Vertebrates. Now, if 
tlie wing took its origin from a terrestrial or subaerial 
organ, tliis abortion of the bones could hardly liave been 
serviceable — liardly have preserved individuals in tluj 
struggle for life. If it arose from an aquatic organ, like 



.SlfELKTON OP AN ICHTHYOSAURUS. 

the wing of the penguin, we have then a singular diver- 
gence from the ordinary vertebrate fin-limb. In the 
ichthyosaurus, in the plesiosaurus, in the whales, in tlie 
porpoises, in the seals, and in others, we have shortening 
of the bones, but no reduction in the number either of the 
fingers or of their joints, which are, on the contrary, multi- 
plied ill Cetacea and tlie ichthyosaurus. And even in the 
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turtles we have eight carpal bones and live digits, while no 
iinger has less than two phalanges. It is diflicult, then, to 
believe that the Avian limb was developed in any other 
way than by a comparatively sudden modification of a 
marked and important kind. 

How, once more, can we conceive the peculiar actions of 
the tendrils of some climbing plants to have been produced 
by minute modifications ? These, according to Mr. Darwin, ^ 
oscillate till they touch an object, and then embrace it. It 
is stated by that observer, that a thread weighing no more 
than the thirty-second of a gi'aiii; if placed on the tendril 
of the Pcpfisijlom (jmcilis, will cause it to bend ; and merely 
to touch the tendril vdth a twig causes it to bend ; but if 
the twig iS' aj) once removed, the tendril soon straightens 
itself. But the contact of other tendrils of the plant, 
or of the falling of drops of rain, do not produce these 
effects.'’^ 

Some of the zoological and anatomical discoveries of 
late years tend rather to diminish tlian to augment the 
evidence in favour of minute and gradual modification. 
Thus all naturalists now admit that certain animals, whiiHi 
were at one time supposed to be connecting links between 
groups, belong altogether to one group, and not at all to 
tlie other. For example, the aye-aye^ {Ckiromyii Madayai^- 

^ (liurrkrhf Journal of Science, April 1866, pp. 257-8. 

2 “ Hal>it {iTid Intelligence,” vol. i, p. 178. 

This animal belongs to the onler Primates, whi(?h imdiides iriaii, the 
apes, and the lemurs. The lemurs are the lowest kinds of the order, and 
dilTer much from the apes. They have th(nr head-quarters in the Island 
of Madagascar. Tlie aye-ay(^ is a lemur, but it dillbrs singularly from all 
its congeners, and still more from all apes. In its dcmtitioii it strongly 
approximates to the rodent (rat, sipiirrel, and guinea-])ig) or<lcr, as it has 
two cutting teeth above, and two below, growing from permanent pulps, 
and in the adult condition has no canines. 



122 


THE GENESIS OF SPECIES, 


[Chap. 


cariensis) was till lately considered to be allied to the squir- 
rels, and was often classed with them in the rodent order, 
principally on account of its dentition; at the same time 
that its affinities to the lemurs and apes were admitted.^^ 
The thorough investigation into its anatomy which has 
now been made demonstrates that it has no more essential 
affinity to rodents than any other lemurine creature has. 



TllK AYK-AYK. 


Hats were, by the earliest obs(Tvcrs, iiaturally supposed 
to liave a close relationship to birds, and cetaceans to 
fishes. It is almost superfluous to observe tliat all now 
agree that these mammals make not even an approach to 
either one or other of the two inferior classes. 

In the same way it has been till recently supposed that 
those extinct flying saurians, the pterodactyles, had an 
allinity with birds more marked than any other known 
animals. Xow, however, as has been already said, it is 
contended tliat not only had they no such close affinity, 
but that other extinct reptiles had a far closer one. 
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The amijMbia {i.e, frogs, toads, and efts) were long con- 
sidered (and are so still by some) to be reptiles, showing 
an affinity to fislies. It now appears tliat they form with 
^he latter one great group — the ichthyopsida of l^ro- 
fessor Huxley — which differs widely from reptiles ; while 
its two component classes (fishes and amphibians) are 
difficult to separate from each otlier in a thorouglily 
satisfactory manner. 

If we admit the hypothesis of gradual and minute modi- 
fication, tlie succession of organisms on tliis planet must 
have been a progress from the more general to the more 
special, and no dou1)t this has been the case in tlie majority 
of instances. Yet it cannot be denied tliat some of the 
most recently formed fossils show a structure singularly 
more generalized than any (‘xhibited by older allied forms ; 
wliile others are more specialized than are^ any similar 
creatures of the existing creation. 

A notable example of the former circumstance is offered 
by macrauchenia, a hoofed animal, which was at first 
supposed to lie a kind of great llama (whence its name) — 
the llama being a ruminant, whicli, like all the rest, has 
two toes to eacli foot. Now hoofed animals are divisible 
into two very distinct series, according as the number of 
functional toes on each hind foot is odd or even. And 
many other characters are found to go with this obvious 
one. Even the very earliest Ungulata show this distinc- 
tion, which is cornxiletely developed and marked even in 
the Eocene paheotherium and anoplotherium found in 
Paris by Cuvier. The former of these has the toes odd 
(perissodactyle), the other has them even (artiodactyle). 

Now, the macrauchenia, from the first relics of it wliich 
were found, was thought to belong, as has been said, to 



124 


THE GENESIS OF SPECIES. 


[Chap. 


tlie even-toed divisir)n. Subsequent discoveries, however, 
seemed to give it an equal claim to rank amongst the 
perissodactyle forms. Others again inclined the balance 
of probability towards the artiodactyle. Finally, it appears 
that this very recently extinct beast presents a highly^ 
generalized type of structure, uniting in one organic form 
both artiodactyle and perissodactyle characters, and that 
in a manner not similarly found in any other known 
creature living, or fossil. At the same time the differen- 
tiation of artiodactyle and perissodactyle forms existed as 
long ago as in the period of the Eocene ungulata, and even 
in a marked degree, as has been before observed.. 

Again, no armadillo now Uving presents nearly so re- 
markable a speciality of structure as was possessed by the 
adlnct glyptodon. In that singular animal the spinal 
column had most of its joints fused together, forming a 
rigid cylindrical rod, a modification, as for as yet known, 
absolutely peculiar to it. 

In a siiiiilarway the extinct machairodus, or sabre-toothed 
tiger, is characterized by a more highly differentiated and 
s[)ecially cjirnivorous dentition than is shown by any pre- 
dacious beast of the ■preaent daij. The specialization is of 
this kind. The grinding teeth (or molars) of beasts are 
divided into premolars and true molars. The preniolars 
are molars which have deciduous vertical predecessors (or 
milk teeth), and any which are in front of such, i.c. between 
such and the canine tooth. The true molars are those 
placed behind the molars having deciduous vertical pre- 
decessors. Xow, as a dentition becomes more distinctly 
carnivorous, so the hindermost molars and the foremost 
premolars disappear. In the existing cats this process is 
carried so far tliat in the upper jaw only one true molar is 



IV.] 


MINUTE MODIFICATIONS. 


125 


left on each side. In the machairodus there is no upper 
true molar at all, while the premolars are reduced to two, 
there being only these two teeth above, on each side, 
behind the canine. 



DENTITION or THE .SABIIE-TOOTIIED TIGKH (MACHAIRODUH). 

With regard to tliese instances of early specializa- 
tion, as also with regard to the chang(ul estimate of the 
degrees of aftiiiity between forms, it is not pretended for a 
moment that such facts are irreconcilable with “ Natural 
Selection.” Nevertheless, they i)oiiit in an opposite direc- 
tion. Of course not only is it conceivable that certain 
antique ty])es arrived at a high degree of specialization 
and then disappeared ; but it is manifest they did do so. 
Still the fact of this early degree of excessive specialization 
tells to a certain, however small, extent against a progress 
through excessively minute steps, whether fortuitous or 
not; as also does the distinctness of kinds formerly sup- 
posed to constitute connecting links. For, it must not 
b(i forgotten, that if species have manifested themselves 
generally by gradual and minute modifications, then the 
absence, not in one but in all cases, of such connecting 
links, is a phenomenon which remains to be accounted for. 
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It appears then that, apart from fortuitous changes, there 
are certain difficulties, in the way of accepting extremely 
minute modifications of any kind, although these difficulties 
may not be insuperable. Soinetliing, at all events, is to be 
said in favgur of the opinion that sudden and appreciable 
changes have from time to time occurred, however they 
may have been induced. Marked races have undoubtedly 
so arisen (some striking instances having been here 
recorded), and it is at least conceivable that such may 
be the mode of specific manifestation generally, the 
possible conditions as to which will be considered in a 
later chapter. 



CHAPTER V. 

AS TO SPECIFIC STABILITY. 

What is meant by the phrase “specitic stability;” sueli stability to be 
expected a priori^ or else considerable changes at once. — Increasing 
difficulty of intensifying race characters ; alleged causes of tliis pheno- 
menon'; ^probably an internal cause co-operates.— A certain dermiteness 
in variations. — Mr. Darwin admits the principle of spccilic stability in 
certain cases of unequal variability. — The goose. — The peacock. — The 
guinea-fowl. — Exceptional causes of variation under domestication. — 
Alleged tendency to reversion. —Instanc.es. — Sterility of liybrids. — 
Prepotency of pollen of same sj[)ecics, but of dilferent race. — Mortality 
in young gallinaceous liybrids. — A bar to inti'rmixturo exists some- 
w’here. — Guinea-pigs. — Summary and conclusion. 


As was observed in the preceding chapters, arguments 
may yet be advanced in favour of the opinion that species 
are stable (at least in the intervals of tlieir comparatively 
sudden successive manifestations) ; that the organic world 
may be symbolized according to Mr. Galton’s before-men- 
tioned conception, by many facetted spheroids, each of wliicli 
can repose upon any one facet, but, when too much disturbed, 
rolls over till it finds repose in stable equilibrium upon 
another and distinct facet. It is here contended then that 
something may be urged in favour of the existence of 
such facets — of such intermitting conditions of stable 
equilibrium. 

A view as to the stability of species, in the intervals of 
change, has been well expressed in an able article, before 
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(|Uot(*(l iVoDi, as follows:^ — “A j^ivoii aiiiiiial or plant 
ap|)(‘ars to l)o ftontaiiKMl, as it wrro, witliiii a. splu*ro of 
variation : oik; individual lies near one portion of the siir- 
faec;; anotli(‘r individual, of the sana; sp(*eies, n(;ar anotlicu' 
])art oi‘t]i(* surface*; the avera^ne* animal at tlie eentre. Any- 
individual may ])roduee dese(‘nda,nts varying in any direc- 
tion, l»iit is more likedy to ])r<Mlue(* d(*se(;n<lants varying 
towards the (;(mtri; of tlu* sjdien*, and the variations in that 
direction will he gr(‘ater in amount tlian the* variations 
towai'ds the; surfa(;(‘.” This might he takeai as the repre- 
S(‘nta1ioii of tlie normal condition of spe'cies (/. r. during 
tJi(; |)ci'iods of r(‘]>os(; of tin* sphei'oids u])on their S(‘veral 
lae('ts) assuming as true; tliat sp<‘cific stability wide h lias 
b(*t‘n h(‘for(; delemhal. 

Judging th(‘ organie* world from the inorgani(*, we might 
(‘xpeet. d jd'iiiri that, (‘aeh species ol’ the; former, like crys- 
tallized species, would liave an approximate limit of form 
and (‘V(‘n of size*, and at- the; same time* tliat the* enganie*, like* 
tlu; inenganie* for s, weudel jiresent ineulilicat ieins in eeirre;- 
s])e)iieli;ne*(* with surremneling cemditions ; yc't that these* 
iimelifie'al ie)ns wemlel be*, met minute and in^ignilie'ant, but 
ele*linile* anel a]»]»n*e'iable*, e-epiivalent te) the* shifting of the 
s])here)id e)ii to aimthe*!' iae'(*t tor su])pe»rl. 

Mr. Muipliy says,- “ ( h'vstalliiu* Ibrinatieiu is alsei ele>])e*n- 
de*id in a ve-ry re*markable* way em the* meslium in whiedi it 
take*s place*.” l‘)e*uelant has Ibunel that. e*e)mme)n salt eaws- 
tallizing freim pure* wale*r Ibrms cube*s, but if tlu; water 
e-eintains a little* beirae'ic ae*ie.l, the angle;s of the cub(*s are* 
tvune*atcel. Anel the* lu'v. K. Craig has founel that e*ar1.onate 
eef cei])])e‘r, e'lTst alliziug freun a se)lutie)ii e'eintaiiiing sul[)huric 

’ Xi'i'/Ji BriCsh ]ii r,’r//\ \(-\v Sfiic.s, vol. vil., Mai'cli 1S(I7, ]>, *JS2. 

- “Habit and vol. i. p. 77). 
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acid, forms licNa^nnal tabular ]>risms ; bnl if a litth' am- 
monia is added; tlic form clKinn(‘s to tliat (»f a Ioiil:' ri'clcn- 
L^ular ])rism, witli S(‘comlaiy ]>lam.‘s in t'la* an^](‘s. if a 
lilllc' mor(‘ ammonia is add(‘d, s(‘V(‘ral vari(‘tics of iliombic 
1)ctab(Mlra ai’^jic^ar : if a little nilrie acid is adde(|, IIk' 
reetan^nlar ])rism a|)])(*a,]'s a^ain. ddu' clianues take |>lac(‘ 
not by the addition oi‘ new crystals, but by clianyim^ tla‘ 
growth of tli(‘ original ones.” These, li(»wever, may h(‘ 
said lo b(‘ IIk* saim^. s|K‘(*i(*s, aft(‘r all ; ])nt naannt rc'-ea relies 
hy 1 )r. H. ( diarllon-llastian siM-ni to show that nuKlilieal ions 
in tli(‘ conditions may rt‘sult in tlie (‘volntion of foiaiis so 
divers(* as^to eoiistil ule different ori^a.nie sjuades. 

.Mr. Mnrpliy obsca'ves;* “ It is seareidy {tossibh* to doubt 
tliat tli(‘ various forms of funyi Avhieh an' (diaraetiaast ie of 
. |tarlieular situations ar<^ not r<*ally distinct s|i('('ies, but that 
the same yerm will deV(*lo]» into different forms, ai'cordiny 
tf) tin' soil oil which it falls.” It is jiossibh*, however, to 
interpret the facts dilferently, and it may be that thosi* are 
tin* maiiite^tat i(m^ of re.dly dillen'iii a.i. distinct specie's, 
develo])ed accordinL»' t(^ tin*, ditfereid ami distim-t (dreum- 
staiu'es in which ea(di is phu'ed. Mr. Murph\ (juote.^ I )r. 
< 'arpentor'- to the elVeet that “Xo but tla^ l*tirrnu(( 
rn<ii is found upon rose bushes, and this is seaui lufw hen' 
<‘lse ; r riffi/ff is said t(» be. lutver seen but oil the 

hoof of a dtaul horse; and fdnut lias oiil\’ bc(*ii 

observed U]t()ii the <lum4 of eats, d(‘))osit<Ml in Imiiiid and 
obsj'ure. sit uat ions.” He adds, ‘‘ M (• <*an scare-ely belienc* 
that the air i^ full of the of distinct species of tunyi. 

of whieb one never vi'uelates until it falls on tin* hoof of a 
dead hoi'M'. and another until it falls on cat's dunu in a 

’ “ /I.iUir .111(1 liUr lIii^(‘iic(', " \ ol. i jt. -JUJ. 

- " ( oiiii'.n it i VC IMiV'^ioleay, ’ j>. -1 I, note. 

K 
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damp and dark place.” Tliis indeed I's scarcely credible, 
but it does not quite follow tliat the forms developed are 
necessarily the same species, if, as Dr. Bastiau seems to 
show, thoroii<(hly difiereiit and distinct organic forms ^ can 
be evolved one from another by modifying the conditions. 
The last-named observer lias brought forward arguments 
and facts from which it would ap])ear that such definite, 
sudden, and considerable transformations may take place 
ill the lowijst organisms. If such is really the ease, we 
niiglit exjiect, ff [rriovi, to find in the highest organisms a 
tendency (much more impeded anil rare in its manifesta- 
tions) to similarly appreciable and sudden chamges, under 
certain stimuli ; but a tendency to continued stability, 
under normal and ordinary conditions. The proposition 
that, speiai's hav'e, normally, a definite limit to their vari- 
ability, is largely supported by facts brought forward 
by the zealous industry of Mr. Darwin liimself. It is 
un([uestionable that the degrees of variation which have 
been arrived at in domestic animals have lieen obtained 
more or less ri’adily in a moderate amount of time ; but 
that further di'velopment in certain desired directions 
is m some a matter of extreme dilliculty, and in others 
appi'ars to be all but, if not ipiite, an iiiqiossibility. 
It is also unipiestionable that the degree of divergence 
which has been attained in one domestic species is no 
criterion of the amount of divergence which has been 
attained in another. Jt is contended on the other side, that 
we have no evidence of any limits to variation other than 
tliose iiniiosed by pliysical conditions, such, r.//., as those 
which deteimine the greatest degree of .st)eed possilde to 

^ S(‘e Ntttiur, June and July 1870, Xos. 35, 36, and 37, pp. 170, 103, 
and 210. 
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any animal (of a ;^iven size) moving over the earth’s sur- 
face ; also it is said that the differences in degree of change 
shown by different domestic animals depc'iid in a great 
^measure upon the abundance or scarcity of individuals 
subjected to man’s selection, together with the vaiyiiig 
dir(‘ction and amount of his attention in different cases; 
tinally, it is urged tliat tlie changes found in nature are 
within the limits to whicli the variation of domestic ani- 
mals extends, — it being the case that wlien (dianges of a 
certain amount have occurred to a species iimh'r nature, it 
bi*comes (nioihcr spr.cies, or sometimes tm or more of her 
.sy^fV'/os ,by*diverg(mt variations, each of tli(‘se s])(‘(*i(*s ])eing 
again to vary and diverge in any useful dir(H*tion. 

Ihit th(i fact of the increasing dillieulty found in ])ro- 
ducing, by ever such careful selection, any fmiher extrcmu* 
ill some change already carried very far (such as the. tail 
of the ''fantailed ])ig(‘()n” or the crop of tlui “ ])outi‘r”), is 
certainly, so far as it goes, on the side of the existmice of 
(hdinite limits to variability. It is asserted in riiply, that 
physiologi(Mil conditions of lu^altli and life may bar any 
such further develojiment. Thus, ]Mr. A\'allace says ^ of 
thc'se developments: “ A^ariation seems to have reached its 
limits in these birds. lUit so it has in nature. The fantail has 
not only more tail-feathers than any of the three hundred 
aihl forty existing species of pigeons, but more than any 
of the eight thousand known s])ecies of birds. There is, 
of course, some limit to the number of feathers of which a 
tail useful for flight can consist, and in the fantail wcj have 
])robably reached that limit. Many birds have the; (cso- 
])hagus or the skin of the neck more or less dilatable, but 
ill no known bird is it so dilatable as in the pouter pigeon. 

1 “ Xatural Selection,” [». 293. 

K 2 
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Here again the possible limit, compatible with a bealtby 
existence, has })robably been reached. In like manner, the 
dilferences in the size and form of the beak in the various 
breeds of the dcjmestic pigeon is greater than that betwceiY 
the extreme forms of beak in the various genera and sub- 
familit^s of the vdiole ])igeoii tribe. Ib’om these facts, and 
many others of the same nature, we may fairly infer, that 
if rigid scdcction were applied to any organ, we could in a 
com])aiatively sliort time ])roduce a much greater amount 
of change than that which occurs between species and 
s])eci(!S in a state of nature, since the differences which we 
do ])r()duce arc often comparable with those viiich exist 
between distinct genera or distinct families.” 

Ihit in a domestic bird like the fantail where Xatural 
Selection does not (‘ome into play, the tail-feathers could 
hardly be limited by ''utility for bight,” yet two more tail- 
featluH’s could certainly exist in a fancy breed if "utility 
for bight” were the only obstacle. It seems prol)abh‘, that 
the real barrier is an Internal one in the natuiv of- the 
organism, and the (wistence of such is just what is con- 
tended for in this chapter. As to the differences between 
domestic races being greater than those between s])ecies or 
even gcMunu of wild animals, that is not enough for the 
argument. For upon the tlieory of "Natural Selection” 
all birds liave a common origin, from wliicli tliey diveiged 
by insignilicant mod iticat ions, so that avc ought to meet 
with changes sutiicient to warrant the belief that a hornbill 
could be prodiict‘d from a creature as different from it as 
a humming-bird, proportionate time being allowed. 

Ihit not only does it appear that there are baiTi(n‘s winch 
op]M)se change in ceitain directions, but that there are posi- 
tive tendencies to development along certain special lines. 
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III 3 bird wliicli lias been kept and studied like the pij^eon, 
it is diflicult to believe that any remarkable spontaneous 
variations would pass unnoticed by breeders, or that they 
would fail to be attended to and developed by some one 
•fancier or other. On the hypothesis of indefinite variability, 
it is then liard to say why pigeons with bills like toucans, 
01' witli certain feathers lengthened like those of trogans, 
or those of birds of paradise, have never been ])r()duced. 
This, liowever, is a question which may be settled by ex- 
])eriment. Let a pigeon be bred witli a bill like a toucans, 
and with the two middle tail-feathers lengthened like those 
of the kipg bird of paradise, or even let individuals be 
produced which exhibit any marked tendency of the kind, 
and the claim to indefinite variability shall be at once 
conceded. 

' -As yet all the changes which have taken place in pigeons 
are of a few definite kinds only, such as may be well con- 
ceived to be compatible with a species possessed of a 
certain inherent capacity for considerable yet definite 
variation, a capacity for the ready production of certain 
degrees of abnormality which once attained cannot be 
further increased. 

'My. Darwin himself has already acquiesced in the pro- 
position here nniintained, iniismuch as he distinctly allirms 
the existence of a marked internal barrier to change in 
certain cases. And if this is admitted in one case, the 
lynnciidc^ is conceded, and it immediately becomes pro- 

‘ ]\Ir. Darwin, iii liis “ Descent of Man,” just published, <listinctly 
iidnnts the existence of such internal ]>owers. Thus, in vol. i. p. ir>4, he 
says, of the (ixi'iting causes of modification, “they lelato niucli more 
closely to the constitution of the varying organism, tlian to tlie nature of 
the conditions to which it has been subjected.” In a note on page 223 he 
speaks of “ iiKidental results of certain luiknown dilferences in the con- 
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tlijit sucli intiTiml barriers exist in all, altlioiigh 
eiiclosin;^' a iiiueli lar<;i;r field for variation in some eas('s 
than in others, ^fr. l)ar\vin ahundantly demonstrates tlu'. 
variability of do^^s, horses, fowls, and pi^Li’c'Oiis, hut he hoik* 
the less shows clearly the rrrjj sinall extent to which theo’ 
;^oos(*, tla^ ])eaeo(;k, and the guinea-fowl have variedd ^Ir. 
J)arwin aUemnls to ex]>lain this fact as regards the goose 
by the animal being vahu'd only foi‘ food and feathers, and 
1‘rom no ])l(‘asur(*, having been 1‘elt in it on other accounts. 
JI(* adds, ln)wever, at the; end the striking remark, “ which 
eoneedes the whole ])osition, “hut the goose seems to have 
a si nffiilarl jf i jijfc.rlhir (nyim i:,(it iony This is not tin* only 
j)lae(! in which such expressions are usetl. Ih* (‘Isewlune 
makes usi'. of [dii'ases which (piite harmonize with the*, con- 
c(‘j)tion of a normal speealic, constancy, hut varying griadly 
and suddenly at intervals. Thus he sptadvs " of a vJiuU' 
ih'if(C{i:jilwii seem inf/ fo harv hrm/nc jtlaslic^ mul ivndinf/ in 
(!( jHn! from (hr imirnldl ifl/n'. That dilft'rent organisms 
should ha\e dilfci’cnt degrees of variability, is only what 
might hav(5 he(*n exj)ected u 'pritiri from the existenei* of 
])arallel dirfeieiua's in inorganic spi'cii's, sonu‘ of these 
having hut a single foian, and others hiung polyniorjfiiic. 

To return to tlu' goose, however, it may he remarkuMl 
that it is at least as i)rohahle that its tixity of chaiact(.*j‘ is 

stitutioii ot tlio rf]in)(liictivo system of tlie species crossed ;in(l in vul. ii. 
at p. ass iiiiiv be read tlie bdbnviiig passage “ In the greater nninlici- of 
eases we can only say tliat tlie cause ol caeli slight variation and of eadi 
nmnstrosity lies inncli nn»re in the nature or etnjstiintion of the organism 
tlian in the nature of the sui roimding conditions ; though new ami cliaiiged 
eoiitlitions certainly play an inijtortant part in (*xciting organic changes of 
all kinds.’’ 

1 “ Animals and rianis under Doinestiration,” vol. i. pp. 280—200. 

- “Origin of Species,” iitli edition, 18t3a, p. -45. 

Ihid. p. 13. 
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the cnnse of tlie ne^^loet, as tlie ivverse. It is hv no nu'a.ns 
iiiilair to assume tliat the i^oose shown a, teiideiiry to 
vary similar in decree to the teiuhmev to vai-iation of tlu' 
jowl or pis^aam, it would liave rec(‘ived altculiou at oik'c on 
%liat aeeouiit. 

As t<) the ])eacock, it is excused on th(‘ pleas (1), tliat tlu^ 
individuals maintained are so lew in nnmh(‘r, and (-), tliat 
its beauty is so ^ivat it can hardly l)e improved. Ihit tlu' 
individuals maintaiiUMl Jirtn: noi hn'n /ee fru' for tlie inde- 
pendent origin ol‘ tlie hlaek-shouldm-ed form, or Ini’ th%j 
supplanting of the commoiK'r one by it. As to any 
negh'ct ill selection, it can hardly lie imagined that with 
legardto this bird (ke])t as it is all but (‘xelnsiytdy for its 
)i(‘anty), any spontaneous bi'autiful yariation in (‘olonr oi* 
form would haye Ikhui negh‘e.ted. On tlui er)ntrary, it 
would haye beam sei;:ed upon with ayidity and pres('rv(‘d 
with anxious (airi^. Vet apart from tlu' bhudv-shonhhu'inl 
and whiti; yarietii'S, no timdeney to ediangi^ has l)(‘en known 
to show itsidC. As to its bidng too lieantitul foi* iinjirovi*- 
ment, that is a proposition whiidi ('an hardly b(^ maintaiiUMl. 
Many eonsidm’ tlie davan bird much handsomi*i‘ than th(» 
common pea(*ock, and it would be (*asy to snggvst a s(a)re 
of im[)rov(mH!nts as r(\gards (uther sp(*(a(‘s. 

The guinea-fowl is excused, being no gimeral 
favoni’ite, and scarcely more common than the peat;ock ; ” 
but Ml*. Darwin himsedf shows and admits that it is a 
noteworthy instance of constancy umhu' yery varied 
('onditions. 

These instances alone (and there are yet others) seem 
sullicient to establish the assertion that dc^gree of change 
is different in different domestic animals. It is, then, 
somewhat unwarrantable in any Darwinian to assume that 
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all wild animals have a ca2)acity for change similar to that 
existing in some of the domestic ones. It seems more 
reasonable to maintain the opposite, namely, that if, as 
Mr. JJarwin says, the capacity for change is dillerent in 
dilferent domestic animals, it must surely be limited in' 
those domestic animals which have it least, and a furliuri 
limited in wild animals. 

Indeed, it (;annot be reasonably maintained that wild 
sp(x*>i(^s c(‘rtainly vary as much as do domestic races ; it is 
possibhi that they may do so, hut at least this has not been 
ycit shown. Indeed, the much greater degree of variation 
amongst doniestic animals than amongst wild ones* is asserted 
over and over again by jMr. Dai win, and his assertions arc 
sui)ported by an overwhelming mass of facts and instamies. 

Of course, it may be maintained that a tendency to in- 
d(dinite change exists in all cases, and that it is only the 
circuinstances and conditions of life which modify the 
elfects of this tendency to change so as to produce such 
dilferent results in dilferent cases. But assertion i^ not 
])rool’, and this assertion has not been proved. Indeed, it 
may be equally assertinl (and the statement is more conso- 
nant with some of the facts given), that domestication in 
certain animals induces and occasions a ca})acity for change 
which is wanting in wild animals — tlie introduction of 
new civuses occasioning new effects. Tor, though a certain 
degree of variability (normally, in all probability, only 
oscillation) exists in all organisms, yet doniestic ones are 
exposed to new and different causes of variability, resulting 
in such striking divergencies as have been observed. Not 
even in this latter case, however, is it necessary to believe 
that the variability is indefinite, hut only that the small 
oscillations become in certain instances inteiisitied into 
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large and conspicuous ones.. Moreover, it is possible that 
mm of our domestic animals have been in part chosen and 
domesticated through possessing variability in an eminent 
degree. 

That each species exhibits certain oscillations of struc- 
ture is admitted on all hands. Mr. Darwin asserts that 
this is the exhibition of a tendency to vary which is abso- 
lutely indetinite. If this indefinite variability docs exist, 
of course no more need be said. But we have seen that 
there are arguments a iiriori and a posteriori against it, 
while the occurrence of variations in certain domestic 
animals greater in degree than the dilfereuces between 
many wild species, is no argument in favour of its exist- 
ence, until it can be shown that the causes of variability in 
tlie one case are the same as in the other. An argument 
against indefinite variability, however, may be drawn from 
the fact, that certain animals, though placed under the 
inlluence of those exceptional causes of variation to which 
domestic animals are subject, have yet never been known 
to vary, even in a degree equal to that in which certain 
wild kinds have been ascertained to vary. 

In addition to this iniiiiutability of character in some 
animals, it is undeniable that domestic varieties have litthi 
stability, and much tendency to reversion, whatever be the 
true e.\planatioii of such phenomena. 

In controverting the generally received opinion as to 
“ reversion,” Mr. Darwin has shown that it is not all breeds 
which in a few years revert to the original form ; but he 
has shown no more. Thus, the feral rabbits of I*orto Santo, 
Jamaica, and the Talkland Islands, have not yet so reverted 
in those several parts of the world,^ Nevertheless, a Porto 

^ “ Aniiiials and Plants under Domesticatiun,” vol. i. p. llo. 
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Santo ra1)l)it brought to England mvertcnl in a manner tlie 
most striking, rcMiovoring the proper colour of its fur “in 
ratlier l(^ss tlia,n four ycvirs.” ^ Again, tin* wliite silk fowl, 
in oui' cliniat(‘, “r(‘V(n‘ts to the ordinary colour ol‘ tlie eoni- 
mon fowl in its skin and bones, due care having been taken ’ 
to ]»r(‘v<*nt any ei’oss.” - This reversion taking place in 
s]»it(3 of car(*l’id seh‘ction is v(UT remarkable. 

XuuKU’ous other instanc(‘s of revei’sion are given by Mr. 
l)arwin, both as r(\gards ])lants and animals; amongst 
otliei's, tiK', singular fact of bud reversion.'^ Thi‘ curiously 
recurring dev(‘lopnient of black she(‘p, in s])ite of tlie most 
cai(^fnl biviMling, may also Ik* m(uition(‘d, though,, ])(*rba]»s, 
i‘(*versioii has no part in tin* ])henomenon. 

Thes(* facts seem certainly to tell in favour of limited 
variability, whih* the cases of non-revewsion do not conti’a- 
dict it, as it is not contended that all speci(*s have the same 
t(‘ndency to ivvert, but rather that th(*ir cajiacities in this 
resp(‘(*t, as w(*ll as j‘or c.hangi*, are dillei*ent in (lilf(*r(*nt 
kinds, so that often rev(*rsion may only show itself at tlu* 
end of v(‘ry long jM'riods indeed. 

Soiiii^ of tlu; instance's given as probable or possihh* 
('aus(\'< of reversion by Mr. Darwin, can hardly be such. 

cites, for ('xaiiiple, the occasional presen(*e of su])er- 
numerary digits in man.^ For this notion, how(*ver, Ik* is 
not n'sjjonsible, as he rests bis remark on the authority of 
a jiassagi*, jmblished by Erofessor Owen. Again, he I’efe.rs-’^' 

' “Animals and Tlaiits JimU-r Dmnostioatioii,” vdL i. ]). 114. 

- Il>i(l. Vdl. i. ]». ‘Jia. ll)id. vol, ii. p. aiil. 

^ Il)id. vol. ii. i>. 1(). Since the ]ml»lienti()n of the first lalition of the 
“(l(*nesis of Species, " Mr. Harwiii has admitted his mistake in this 
matter, as also in the attrihiitioii hy him of supernumerary mamma.* to 
reversion. — See “ Descent of Man,” vol. i. p. 125. 

“Animals and IMaiits under Domestication,’’ vol. ii. p. 57. 
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to “ tlio pvater freqiioiKy oi* a monitor probosc'is in tla^ 
])iL;’ tlian in any otlier animal.” I>ut witli tlie oxroption of 
till* ])('(-*nliar ninzzk* of tlie Sait^a (or ]uiro])i'an Antolo]tf\ 
tlio only known [irohoscidian lki^i;nlatos are tlu‘ (‘li'pliaiits 
^iiul tapirs, and to ni*itlier of these has the any elose 
alllnity. Tt is rather in the hors(‘ than in the that \vi‘. 
niiglit look for tlie n[)pearan(*e of a ri'versionary ja’ohosois, 
as both the elephants and the ta])irs have the toes of the 
hind toot ot an odd nnniber. Tt is tnui that th(‘ (dephants 
an* i^enerally considered to form a ^ronp apart from both 
till* odd and the even-toed Un<pdata. lint of tlu' t wo. their 
allinities ^yith the odd-tixul division are mon^ mai’kiMld 
Another argument in favour of th(‘, at least intermitting, 
constancy of specific forms and of sudden modification, may 
b(* drawn from the abs(*ne(‘ of minute transitiomd fonns, 
Imt this will be considered in tin* next chat»tei’. 

Jt remains now to notice in favoin* of s])eeilic stability, 
that the objection based upon the ])hysiologica.l ditfi'renei' 
bi?tween “ sj)Ccies” and j*aees ” still exists nnrefut(‘d. 

]\rr, Thirwin freely admits dillic\dti(‘.s ri'garding the 
sterility of different stux'ies when ci'ossed, and shows satis- 
factorily that it could never have arisen from the aetinn 
of “ Xatnral Selection.” Tie remarks- also : “ AVith smne 
few' exc(*])tions in the case of plants, doim.vsticati'd varieties, 
“^uch as those of the dog, fowl, pigeon, several fruit trees, 
and culinary vegetabh's, which differ from each olh(*r in 
external characters more than many species, are. ])erfeetly 
fertile when crossed, or even fertile in excess, whilst 

’ This lias hccii shown hy my late friend, Mr. II. X. Tiiriicr, jiin., in .an 
‘xeelleiit paper hy him in the “ rroeeeiliiij^s of tin; Zoological Soe.iely for 
ISta," p. 147. The untimely ileatli, througli a dissecting wound, ot this 
promising young natiir.alist, wfis .a great loss to zoological seienct'. 

“ “Animals and Idant.s under J4oine.slication,” voJ. ii. p. ISU. 
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closely allied species are filmost invariably in some de- 
gree sterile.” 

Again, after speaking of the general law of good being 
deprived from tlie intercrossing of distinct individuals of 
the same species,” and of the evidence that the pollen of’ 
a distinct variety or race is prepotent over a flower’s own 
pollen, jMr. Darwin adds the very significant remark:^ 
“ Wlieii distinct sprdcs are crossed, the case is directly 
the reverse, fijr a ])lant’s own pollen is almost always pre- 
potent over foreign pollen.” 

Again he says: - “I believe from observations communi- 
cated to me. by ^Fr. Hewitt, who has had great experience 
in hybridizing plujasants and fowls, that the early d’eath of 
the embryo is a very frequent cause of sterility in first 
crosses. jVIr. Salter has recently given the results of an 
examination of about 500 eggs produced from various 
crosses between three species of Gallus and their hybrids. 
The majority of these eggs had been fertilized, and in the 
majority of the fertilized eggs the embryos either had been 
]»artiidly developed and had then aborted, or had become 
nearly mature, but the young chickens had been unable 
to break through the sh(3ll. Of the chickens which were 
born, more than four-fifths died within the first few clays, 
or at latest weeks, ‘ without any obvious cause, apparently 
from mere inability to live,’ so that from 500 eggs only* 
twelve chickens were reared. The early death of liybrid 
embryos probably occurs in like manner with plants ; at 
least it is known that hybrids raised from very distinct 
species are sometimes weak and dwarfed, and perish at an 
early age, of which fact Max Wichura has recently given 
some striking cases with hybrid willows.” 


1 “Origin of Species,” 5th edition, 1869, p. 115. 


Ibid. p. 323. 
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^Ir. Purwiii objects to the notion that there is any 
peculiar sterility imposed to check spcciiic intermix tuixi 
and change, saying, ^ “ To grant to species the s])ecial power 
of producing liyhrids, and then to stop tlieir iurtlier ]>r()< 
'])agation hy different degrees of sterility, not strictly relateil 
to tlui facility of the first union between their parents, 
seems a strange arrangement/* 

lint this only amounts to saying that the author himself 
would not have so acted had he l)een the Creator. A 
“strange arrangement” must he Jidmitted anyhow, and 
all who acknowledge teleology at all, must admit that the 
strange arrangement was designed. Afr. Darwin says, 
as to Ihc sterility of species, that the cause lies exclu- 
sively in their sexual constitution ; but all that n(*(‘d be 
at!irm(‘d is that sterility is brought jiboiit sonudiow, and 
it is undeniable that “crossing” /.s* checked. All that 
is contended for is that there in a bar to the iiihuinixture 
of' but not of hrccih; and if tlie (conditions of 

the gcmerative products are that bar, it is enough for 
the argument, no s^jecial kind of barring action being 
contended for. 

lie, however, attempts to ac(30unt for the modincation 
of „the sexual pivulucts of species as compared with those 
of variidi('s, by the exposure of the former to mon; unilbrn) 
conditions during longer periods of time than those to 
which varieties are exposed ; and that as wild animals, 
when captured, are often rendered sterile by ca])(ivity, so 
tlie influence of union with anothcir sp(3eies may produc^e 
a similar effect. It seems to the author an nnwarrantabh* 
assuniption that a cross with what, on tlaj Darwinian 
theory, can only be a slightly diverging descendant from a 
^ “ Origin of Spccios,” (xlition, ISGO, i>. 311. 



142 


THE GENESIS OF SPECIES. 


[Chap. 


coiurnon parent, should ])roduce an effect equal to that of 
captivity, and couseciueiit change of habit, as well as con- 
siderable modification of food. 

Xo chiar case lias been given by Mr. Darwin in which 
niongrel animals, descended irom the same undoubteif 
species, have been persistently infertile inter sc; nor any 
clear case in which hybrids between animals generally 
admitted to lie of distinct species, have been continuously 
fertihi inter se. 

It is true that facts are brought forward tending to 
establish the jirobability of the doctrine of Pallas, that 
s|)e(ues may sometini(‘s be rendered fertile by (lomestica> 
tion. But even if this were true, it would be no ajiproxi- 
mation towards proving the converse, i.c. that ract‘s ami 
vaihities may become sterile when wild. And whatev(;r 
may lie the preference occasionally shown by certain IucimIs 
to mate with their own variety, no sterility is recorded as 
r(‘sulting from unions with other varieties. Indeed, AB*. 
Darwin remarks:* 'AYith respect to sterility from, the 
crossing of domestic races, I know of no A\’ell-ascei*tain«d 
('ase with animals. This fact (seeing the great dil'tcreiice 
ill structure between some breeds of pigeons, fowls, ])igs, 
dogs, is extraordinary when contrasted with the 

sterility of many closely-allied natural species when 
crossed.’’ 

It has been alleged that the domestic and wild guinea- 
])ig do not breed together, but the specific identity of these 
forms is vmy problematical. ^Ir. A. D.. Bartlett, siqier- 
inteudeiit of the Zoological Garden.s, whose ex[)('riimce is 
so great, and observation so quick, believes them to be of 
decidedly distinct s])ecies. 

^ “Animals and Plants under Domestication,” vol. ii. p. 104. 
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Thus, tlien, it seems that a certain normal speeitie 
stability in species, accompanied by occasional sudden 
and considerable moditications, might be expected (( priori 
IVom Avhat we know of crystalline inorganic forms and 
'from wliat we may suspect with regard to the lowest 
urganic ones. This presumption is strengthened by the 
knowledge of the increasing dilliculties wliich l)eset .any 
attempt to indefinitely intensify any race characteristics. 
The obstacles to this indefinite intensification, as well as 
to certain lines of variation in certain cases, a.pp(iar to be 
not only external, but to depend on internal causes or an 
internal yause. AVe hav'e seen that Mr. Darwin himselt 
imjdicitly admits tlie principle of sp(‘cific stabilify in 
asserting the singular inflexibility of the organi/ation of 
the goose. We liave also seen that it is not lair to (jon- 
clude that all wild races can vary as much as the Jiiost 
variilble domestic ones. It has l)een shown besides that 
there are grounds for believing in a ttuidcmcy to I’cvei'sion 
generally, as it is distinctly [nvseiit in certain instances ; 
furtlu'r, that tlie doctrine of specific stability is confii’iiied 
by tlui fact that physiological olistacles upj)ose theinselvi'S 
to any considerable or continued intermixture of s})eeies, 
while no such handers opjioso tlKUiiselve.s to the Ideiiding 
of varieties. ^Vll these considerations taken togetlua' may 
fairly Ik; looked upon as strengthening the belief that 
specific iiianirestations are relatively stabl{‘. ^Vt tin; same 
time the view advocated in this liook does not depend 
upon, and is not identified with, any such stalulity. All 
tluit the author contends for is that s]>ecific niani testation 
takes place along certain lines, and according to law; and 
not in an exceedingly minute, indefinite, and fortuitous 
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iiianiior. Finally, lin ('aiiiiot Lut fool justified, from nil 
that lias l)f‘eu firon^lit forward, in reiterating: the openin^e: 
assertion of this eliapter, that soniethin<^^ is still to lie said 
tVir the view whi(!li maintains that siieeies are stable, at 
least in tlui intervals of their comparatively rajiid sncces-») 
sivo manifestations. 



ClIAl'TEll VI. 


SPKCIKS AND TIMB. 

T\V(j relations of species to time. — No evidenco of pastt^xistencc of minutely 
^oadnated inlerrnediato forms when siicli niij'ht bn expected a priari . — 
Mats, Ptevo'lac'tyUi^, ninosauria, and Ilirds. — Ichtliyosauria, Clielouia, 
and Aftoura. — Horse ancestry. -Labyriutliodonts and Trilobites. 'I’wo 
subdivisions of the second relation of sp<‘cies to time. -Sir AVm. 'Dioiii- 
son’s views.— Probable juiriod re«jnired for ultimate s]>ccifie evobil ion 
from primitive ancestral forms.-- (loometrical increase of tiim* reijiiired 
for rajiidly multijdyini^ increase of structural dilferences. I’ro)M»sr*is 
*nionl<i*y. -Time roapiired for deposition of strata necessary for Dar- 
winian evolution. -Ili^h organization of Silurian Ibrms of lile. ■ - 
.\bsencc of fossils in oldest rocks. -Sniiiniary and conclusion. 


Two coiisidorations Ywesent tlumiselves Witli repaid to 
necessary relation of sp(‘(*i(js to time, if th(‘ theory of 
‘‘^^atnral Selectioii” is valid and siilUcieni. 

The iirst is with regard to the evidences oi' the past 
existtiiicc of intermediate forms, their dural ion ainl stut- 
cessioii. 

TIkj second Ls witli regard to the total amount of lime 
recjuireil ior the evolution of all organic Ibnus IVom a low 
original ones, and tlie hearing of other scimim's on this 
‘pK'stioii ol‘ time. 

.^Vs to (lie Iirst ('oiisideralion, evidetiee is as yc-t against 
tia; modiiication of s])ecie.s hy“Xalural Soleetioir’ al(m(', 
Ijccause not only avi; iiiiiintoly transitional luriiis generall)' 
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a])S(‘i)t, Lilt tlif'Y Mi'c* nl)Sfiit in cnsos \vlior(i wo 0 (M‘- 

tainly ju'/ori liavr tlieni to 1)0 ])T(‘S(‘nt. 

Now it lias 1 km‘]i snid:^ “ Tf ^Ir. Darwin’s t1i(M)rv lx* 
lni(*, (Ik* of variolios diiloiin^’ oik* tVoin anotiicr 

a, v(*rv little nmst liave l)e(‘n iiKl(*linii(*ly .o'veat, so yrea]^ 
iii(l(‘(‘(l as ])ro])al»ly far to exeer'd tin' nuinlx*!’ of iiidividnaK 
wlii('li liavo (‘xist(‘d of any one vaiai'ty. It’ tin's he true 
it would 1)(* nior(‘ ])rohahl(' that no two s])eeinu‘ns ihh*.- 
s(*]'V(*d as fossils should lx* of oik* va,ri(*ty than that we 
should lind a i;reat ni:iny s])eeiniens (*(»lle(.‘t(*d from a very 
fi'w vari(*ti(*s, ])rovided, of (*on]‘S(*, tin* chances of prcsi'rva- 
tion aiv eiinal I’or all individuals.” “]t is ivally stranyi* 
that N'ast nninhers of jx'rfectly similar s])(‘cimens shonM 
h(‘ found, the chanecs against tlun’r ])ei’|>el nation as fossils 
ar(‘ so yivat; hut it is also v(‘ry stranL>e that tluj spi'einums 
should he so (‘xaetly alike as th(*y are, if, in fact, tlnw 
cani(‘ and vanished hy a gradual chanye.” 

Mr. Dai’w in at ((*nipts‘'^ to sliow causi* why we should 
heliev(‘ e /u'inri tha.t ini(‘rin('diale varieti(*s would ('xist in 
I(‘sser mimh(‘rs than tin*, more (*xtremi* forms; but though 
they Would douhth'ss do so sonu'tinK's, it s(‘(‘ms too mneh 
to ass<*i-t that they wonh] do so Generally, still l(*ss nni\(*i*- 
sally. Xow litth' h‘ss than nniv(‘rsal and very mai’ked 
iid'erioi’ily in numlx'rs Wf)nld account for tin* absence* of 
ct'i'tain series of minutely intt‘rnu‘diate fossil specinu*iis. 
'flu* mass of ])aheontoloeical (*videne(‘ is in(h*('d ov(*r- 
whelniinely aeainst minute* and eradual niodili(*ation. It 
is tnu* that wlam once* an animal has obtained ]io\vers of 
lliehl its means of diffusion are* ind(‘llnite*ly inci’e'ased, and 
we* nii;ahl e.\pe‘('t to lind many relie*s ol’ an aeh’ial form and 

' Xor^Ii PriEsJi !!■ r!' )i\ N(‘W Scrit'v, vol. vii., M.ircli lsa7, p. olT. 

■' “ ( hfuiii dl' Spreu-s," Jtli •■ilitimi, p. lU'J. 
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Irw of its inilocc*(l(*ul statr — with wiii^s just coiu- 

llu‘ir si\s|)(uisoTy ])()wur. Vol liad siu-h a slow 
iiKxh' of origin, as Darwinians contninl (hr, opcu’ahal c'xclu- 
six'cly in all casus, it is n,hsnliit(‘ly iiu'iHMlihlc tliat birds, 
,hat<, and ])lcroda(_‘tyl(\s should have lull tht‘ rtunains they 
liavi*, and yid ,iiot a, sinyh' ndic he ])r(‘st‘rvcd in any on(‘ 
instaiiei'. oi‘ any of tlu‘si‘ ditlcrcnt forms of winy in their 
ineijiU'iit ainl i-(dat i\ (‘Jy iin])(n‘feet funetional eoiidilion! 
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Wh('nev(‘r ilu' rcuiiains of hats hav(‘ he,en found tlu'y 
iiav(3 })resent(ul thn exact type ol* exisliny forms, and tliiuv 
is as y(‘t no indication of tlie. cemditions of an inei])ii‘iit 
cle\'ation from the. yi'ound. 

Tlie ptci-oda(d\'les, ayain, thouyh a immm-ous yroiip, arii 
all ti’in^ and p('rf(*cl pteroilaelyhis, thouyh suiv'ly .'.n/in- of 
th(‘ many iiici[)ieiit lornis, which on the Darwinian tlieoiy 
have existed, must ha\e had a yood chance ol‘ ])res<‘i vation. 

As to hii'ds, the only notahhi instance in whidi dis- 
eoveries rceiuitly made ap])(*ar to till up an inijiorlant 
hiatus, is that concerniny the ivmains of some I )iiiosaurian 
riytih's, iht* interpretation of which, as yiveii hy I’rf)!'- or 
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Huxley/ has been noticed in the third chapter of this 
work. The learned Professor has (as also has Professor 
Cope in America) shown that in very important and 
significant jioints the skeletons of the Tguanodon and of 
its allies approach very closely to that existing in tliej^ 
ostrich, emeu, rhea, &c. He has given weighty reasons 
for tliinking tliat the line of afliiiity between birds and 
reptiles passes to the birds last named from the Dinosauria, 
ratlier tliaii from the Pterodactyles (tlirough Arclieopteryx- 
like forms) to tlie ordinary birds. Finally, he has thrown 
out the suggestion that the celebrated footsteps left by 
some extinct three-to(‘d creatures on the very ancient sand- 
stone of Connecticut were made, not, as hitherto supposed, 
by true birds, but by more or less ornithic reptiles. But 
even su])posing all that is asserted or inferred on this 
suT)ject to be fully proved, it would not approach to a 
demonstration of specific origin by minute modification; 
for tliougli tlie facts harmonize well with Natural S(dec- 
tion,” they arc equally consistent with the rapid and sudden 
development of now specific forms of life. Indeiid, Professor 
Huxh'y, with a laudable caution and moderation too little 
observed by some Teutonic Darwinians, guarded himself 
carefully from any imputation of asserting dogmatically 
the theory of “ Natural Selection,” while upholding fully 
the doctrine of evolution. 

But, after all, it is by no means certain, though very 
probable, that the Connecticut footsle])S were made by 
very ornithic reptiles, or extremely sauroid birds. And it 
must not be forgotten that a completely carinate bird (the 
Archeopteryx) existed at a time when, as yet, we have no 
evidence ot‘ some of the Dinosauria having come into being. 

^ Sc(.‘ also the Popular tScicncc P< rivic for July 1SG8. 
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Moreover, if the remarkable and minute similarity of the 
coracoid of a pterodactyle to that of a bird he merely the 
result of function and no sign of genetic affinity, it is not 
inconceivable that the pelvic and leg resemblances of 
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Dinosauria to birds may be functional likewise, though 
such an explanation is, of course, by no means necessary 
to support the view maintained in this book. 

But the number of forms represented by many indi- 
viduals, yet by no iramitional oncs^ is so great tliat only 
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two or three can be selected as examjiles. Thus those 
remarkable fossil r(‘ptiles, the Ichtliyosauria and Blesio- 
saui'ia, extended, through the secoiidaiy period, probably 
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over tlie gr(‘at(‘r part of tlie globe. Yet no single transi- 
tional form lias yet been met with in spite of the nmltitn- 
(linous individuals prescuwed. Again, with regard to their 
modern re^iresentatives the (Jetaeea, one or two abiuTant, 
forms alone liave been found, Imt no series of transitional 
ones indicating minutely the line of descent. This grou}), 
the whal(*.s, is a very marked one ; and it is cuibms, on 
.Darwinian principles, that so few instances tending to in- 
dicate its mode of origin should have; presented themselves. 
Here, as in the bats, we might surely expect that some 
relics (){■ un(|uesti()nably inciphmt stages of its development 
would have been left. 
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’ The singular order (dielonia, including the tortoises, 
tui'tl(\s, and t(‘rra|)ins (or fr(‘sh-water tortoises), is another 
instance of an extreme form without any, as yet known, 
transitional stages. Another grou]) may be finally men- 
tioned, viz. the frogs and toads (anourous llatrachians), 
of whitdi w(i have at present no relic of any kind linking 
them on to the Eft group on the one hand, or to lleptiles 
on the other. 

The only instance in which an approach towards a series 
of nearly related forms has been obtained is that of the 
existing horse, its predecessor Hipparion and other extinct 
allies. But even here we have no proof whatever of modi- 
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ficatiou by iniimtij aiul infinitesimal steps ; a furfiuri no 
ap])i’oacli to a ])roof of inoditication by Natural Selretiou” 
acting upon iiulctiniie fortuitous variations. On the con- 
trary, tlie series is an atlniirable example of successive^ 
moditicatioii in one special direction along one beiieticial 
line, and the teleologist must here be allowed to consider 
that one motive of this modification (among probably an 
indefinite nunil)er of motives inconceivable to us) was the 
relaiionsbip in Avhic.li the liorse was to sta,nd to the human 
inhabitants of this planet. These extinct forms, as Pro- 
fessor Owen remarks,^ '‘diller from each other in a greater 
degree tlfan do the horse, xebra, and ass,” wdiich ar(i not 
only good zoolofjical st)ecies as to form, but are species 
l)liij>iiolo(ji(‘alJjj — •Le. tlu‘y cannot produce a rac(‘ of hybrids 
fertile inter sr. 

As to the mere a(;iion of surrounding conditions, the 
same Professor remarks: - “Any modification alU'cting the 
dtuisity of the soil luight so far relate to the ('hanges of 
limb-structure, as that a foot with a pair of small hool's 
dangling by the sides of the large one, lik(‘, those behind 
tlui cloven hoof of the ox, would cause the foot of Ilij)- 
pajion, c,//., and a fortiori the broader based three-hoofed 
foot of the Paheothere, to sink less deetdy into sw'am])y 
soil, and l)e more easily withdrawn! than the more conceii- 
tratively simplified and specialized foot of the liorse. Ifiii- 
noceroses and zebras, however, tread togiitlua* the arid 
plains of Africa in the ])resent day; and the lajrse has 
multiplied in that half of America where tw^o or more 
kinds of tapir still exist. That the coiitimnits of the 
Eocene or Miocene periods were less divei’silied in res])(!ct 
of sw^amp and sw'ard, ])ampas or desert, than those ol the 

^ “Aimt(Jiiiy of Vertebrates,” vol. iii. p. 71)2. Ibid. p. 71)3. 
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Pliocene lias no support from observation or 

analogy.” 

]Sb)t only, liowev(ir, do we fail to find any traces of tlic in- 
(;ipi(uit sta,g(.*s (jf numerous very peculiar groups of animals, 
but it is undeniable that there have been instances which 
a])p(iai'(‘d at tirst to indicate a urodiml transition, and yet 
these instaiic(‘s havii been shown by further investigation 
nn<l diseoverv not truly to indicate anything of the kind. 
Tims at. oiKj tinu^ the remains of Labyrinthodonts which 
u]) till th(*ii had b(;en discoviTcd, si'emed to justify the 
opinion that, as tinu'. went on, ibrms had successividy 
a})[)eiir(‘d with more and more. conipli‘t(‘ segnnuitat ion and 
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ossilication of the backbone, which in the i*iirliest forms 
was (as it is in the lowi*st lishes now) a soft continuous rod 
or notocliord. Now, howiwer, it is (‘onsidered ])robab](‘ that 
the soft back-boned Labyrinthodont (Archegosaurus) was 
an immature or larval form,’ while Labyrinthodonts with 
com})li‘tely devidojied vertebi’a* have been found to exist 
amongst th(‘ veiy earliest forms yet discovered. The same 
Jiiay be said regarding the eyes of the trilobit(‘s, sonui of 
‘ Asa tadpole* larn/I funn of a IVoli;. 
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the oldest forms liaviiig ]»eeii found us well furnislied with 
organs of sight as the very last of the group which lias left 
its remains accessible to observation. 

Such instances, however, as well as tin* abrupt way in 
which marked and special forms (as the rterodaetyles, c'cc., 
before referred to) apjiear and disappc'ar from tlu' gi^ologii al 
record, are of course cxpluuible on the Darwinian theory, 
provided a sutticiiuitly enormous amount of ])ast time be 
allowed. The all(\g(Ml (‘xtreme, and ])rohably great, imper- 
l(‘{‘.tion of that record may indeed be pleaded in exciisi', for 
the absence of ti’ansitional forms. Ihit it /x an (‘xcuse.^ 
Xor is^ if possible to diaiy th(‘ a prhfri ])robability of thi'- 
])res(n*vation of at least a few nunuhlf/ /nnixiffaiud forms 
in some iiistaiK'es, if c/r/y/ s[>ecies without ex('e])tion has 
arisen (‘xclusively by such minuti‘ and gradual transitions. 

It remains now to turn to the other considerations with 
regard to the relation of spiades to tim(‘. : namely (1) thti 
total amount of time which other scimict's show to be 
allowable tor organic evolution; and (2) the proportion 
(existing, on Darwinian primaph's, betwe(‘n tlu! lime ante- 
rior to the earlier fossils, and the time. sine(‘. ; as (wid(mc(‘d 
by the ])roportion between the amount of evolutiomuy 
change during tlaj latter epoch and that which must have 
occ'urivd anteriorly. 

Sir William Thomson has lat(‘ly ' advanced arguiiuaits 
fr(>ni thi’ce distinct lin(‘s of iiKpiiiy, agre(*ing in one ajjproxi- 
niate iv.sult. The three lines of impiiry are— 1, The action 
of the tides u]ion the earth’s rotation; 2, Tlai ])rohahl(‘ 
length of time during wliich the sun has illuiiiinatiid this 

^ As rruffssiu- Huxley, with his clninieti-rislit* enmloTir, fully atliiiitteil 
in liis lecture on ihc, JJiiiosauria hefore i-efcrml to. 

~ “ Traii^aclioiis of (he ( ;ct>lo”'ical Society o( ( i laj'L^ow, vol. iii. 
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plnnut ; {lud d, Th(‘ tctinpcralure of the iiitc'riur of tlio 
(iiirtli. Tl)o ro.snlt ini-ivod at hy ilioso iiivostigatioii.s is a 
ooiudusiou iliat tla* exisliiii;- slalo of things on tlu^ oaifli, 
lifo on tlie rarlh, all geological history showing coiiti unity 
of lif(‘, must 1)0 limited within some such i>eriod of ])a.st 
tiiiK^ as oiK^ hundred million years. The. lirst question 
which sugg(.ists itself, supposing Sir \X. Tliomson’s views to 
h(i cori’(M'l, is : Has tiiis jxu'iod hemi any thing like enougli 
for th(i evolution of all organic' lorms by “ >shitural Si'lei'- 
tioii”? The second is: lias this ))eriod Ijemi anything like 
enough for the d(‘]K)sition ol' the strata which must, havii 
been deposited if all organic lorms have bcum eVojved by 
viiiuilc steps, according to the, Darwinian lhiM)iy i 

As to Sir William Thomsoifs \ i(*.ws tin* author ot‘ this 
l)ook cannot pi'esume to advance any opinion; but the 
fact that they have; not btiOii refuted ])leads strongly in 
their fa\’oui*, \Nh(jn we ('onsider how’ much they tell 
against the theoiy of .Mr. Darwin. The last-named author 
oidy remarks that “many of tlie ekammts in tin* calcu- 
lation are more or less doubtful,” ' and Ih-ofessor Huxley “ 
does not attempt to /r/c/r Sir A\’illiam Thomson's 
arguments, but only to show' cause for susjx'iise of judg- 
immt, inasmiK'h as the facts imuj Oc ca[)able of other 
explanations. 

i\lr. Wallace, on tlui other hand,’ seems more dis[)osed 
to a.cc.e])t tlumi, and, after considering Sir Wdlliam’s 
objections and those of Mr. Croll, puts the* probable dat(‘. 
of the beginning of the Cambrian de])usits^ at only 

* “Origin of 5lli i-dititni, p. S;')*!. 

‘ S(‘<‘ liis to tljo (a-oloMifjii Soi-i«-}y, o]i FfUiuavv 10, ISOO. 

vel. i. }». oW, 1‘VlHuary 17, ls7e. 

J’nia. vul. i. j). t.')]. 
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l\V(‘iit y-f()iu‘ million yours ai’n. On llio other huiul, lu* 
seems to ooiisider tliul speoifio cliuii<;o lias heiui m()r(‘ rapid 
Ilian jj;('uorally siqijiosod, and oxooplionally stable during 
tlu‘ last score or so of tliousaiid years. 

Now, lirst, with regard to the time required loi’ tht‘ 
evolution of all orgaide forms hy nuar'ly ac(‘ideiilal, 
minute, and lortiiitoiis variations, the uselid oiu's of which 
have. h(H*n ])res(!rved ; 

i\Ir. ]\lur])hy^ is ol‘ ojiinion that therc‘ has not hcmi tiim* 
enough. Ife. says, “ I am iiudined to think that gi'ological 
tinu? is too short for the (‘.volution of tht‘ higln'r fornis of 
life oil]. oT the low(‘r hy that accumulation of impercej)- 
tihly slow variations to which alone Darwin ascribes th(‘ 
whol(‘. proci'ss.” 

‘‘ Darwin Justly numtions the grcn hound as h(‘ing e([iial 
to any natural specie's in th(*> jH'rfect co-oi’dination of its 
parts, Dali ada[)ted for extreim; lleetiK'ss and l‘or running 
down weak invy.’ ” ‘‘ Vet it is an arlilieial speciiis (and not 

l)li ijawlofjlvidl If a. sj)(;cies al all), toriiHul hy long-continued 
selection under doni<*stication ; and theri^ is no ri'ason to 
snjijjose lhatany ot tin', variations wliich have h(*en sel(*(d.('d 
lo foiiii it have hc'en other than gradual and almost imjan- 
c.eptihle. Suppose that it has taken live linndred y(‘a,rs to 
I'orni the givyhoiind mit of his Avoll-like ancestoi*. Vhis is 
a mere*, guess, hut it giviis tin; order of tin* magnitiuh*.” 
Now, if so, “ how long would it take lo obtain an eh'phant 
irom a jirotozoon, or even from a tad[)ole-Iike lisli ? Ought 
it not to take iiiuch juore than a inillion tijiies as 
long ? ” 

i\lr. J)arwiir'^ would compare with the iiatural origin ol* 

^ “Jlaliit and IntrHi\L,^<‘ij(.-c,” vad. i. j). :]ll. - IIhM. vol. i, [>. aio. 

^ “ (.li igdii ut 5tli (.‘ditioii, |». d-vd. 
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a species unconscious selection, tliat is, the preservation 
of the most useful or beautiful animals, with no intention 
of modifying the l)reed.” He adds : “ But by this process 
of unconscious selection, various breeds have been sensibly 
changed in the course of two or three centuries/^ 

{Sensibly changed ! ” but not formed into new species.” 
Mr. Darwin, of course, could not mean that species 
generally change so rapidly, which would be strangely at 
variance with the abundant evidence we have of the 
stability of animal forms as represented on Egyptian 
monuments and ns shown by recent deposits. Indeed, 
he goes on to say, — “ Species, however, probably change 
much more slowly, .and within the same country only a 
few change at the same time. This slowness follows from 
all the inhabitants of the same country being already so 
well adapted to each other, that places in the polity of 
nature do not occur until after long intervals, when 
changes of some kind in the physical conditions, or 
through immigration, have occurred, and individual ‘dif- 
terences and variations of the right natia*e, by which some 
of the inhabitjints might be better fitted to their new 
places under altered circumstances, might not at once 
occur.” This is true, and not only will these chang(;s 
occur .at distant intervals, but it must be borne in mind 
that, in tracaiig back an animal to a remote ancestry, v'c 
pass through mod ific.at ions of* such rapidly increasing 
number and importance that .a geometrical progression 
can alone indicate the increase of periods which such 
profound alterations would require for their evolution 
through “ Natural Selection ” only. 

Thus let us take for an example the proboscis moidxey 
of Borneo {Scmnupithccus nasalii^. In Mr. Darwin’s own 
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opinion, this form might liave been sensibly changed ” in 
the course of two or three centuries. According to this, 
for evolving it as a true and perfect species one thousand 
years would b(j a very moderate period. Let ten tliousand 
p years be taken to represent approximately the period of 
substantially constant conditions during which no con- 
siderable change would be brought about. IS^ow, if one 
thousand years may represent the period required for the 
evolution of the species S. imsalvi, and of the other species 
of the genus Scmnopithecus ; ten times that period should, 
1 tliink, be allowed for the differentiation of that genus, 
the African Cercopitheciis and the other genera of the 
family •Simiidie — the differences between the genera being 
certainly more than tenfold greater than those between the 
species of the same genus. Again we may f)erhaps inter- 
pose a period of ten thousand years’ compai'ative repose. 

For the differentiation of the families Siniiida.‘ and 
Cebidic — so very much more distinct and dillerent than 
any two genera of either family — a period ten times 
grcfiter should, T believe, be allowed than that re([uired 
for the evolution of the subordinate groups. A similarly 
increasing ratio should be granted for the successive 
developiiKuits of the differences between the Lemuroid 
and Uk'. higher forms of primates ; for those between the 
original primate and other root-forms of placental mam- 
mals ; for those betw^een primary placental and inq)lacental 
mammals, and ])crha];s also for tluj divergence of the most 
ancient stock of these and of the inonotremes ; since in all 
these cases modilications of structure appear to ineniase 
in complexity in at least that ratio. Finally, a vast peri(jd 
must be granted for the development of the lowest mam- 
malian type from the primitive stock of the whole verte- 
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brate sub-kiiigdotn. Supposing this i)rirnitive stock to 
have arisen directly from a very lowly organized animal 
indeed (such as a nematoid worm, or an ascidian, or a jelly- 
fish), yet it is not easy to believe that less than two 
tliousand million years would be re(|uircd for the totality 
of animal development by no other moans tlniii minute, 
fortuitous, occasional, and intermitting variations in all 
conceivable directions. Tf this be even an approximation 
to the truth, then th(‘r(‘. seem to bo strong reasons for 
believing that geological time is not suOicient for siudi a 
process. 

The second (piestion is, whotluu* there has been time 
enough for the deposition of the strata which must have 
been deposited, if all organic forms have beoii evolved 
according to the Darwinian theory ? 

Now this may at first seem a rpiestion for geologists 
only, but, in fact, geology in this matter must rather 
tak(^ its time from zoology tlian the reverse; ibr if Mr. 
Darwin’s theory be true, past time down to the deposi- 
tion of the Ui)per Silurian strata can have been but 
a very small fraction of the whole time during whicli 
strata have l)een deposited. For when those Upper 
Silurian strata wmi formed, organic evolution had already 
run a griMit part of its course, perliaps the longest, slowest, 
and most dinUuill part of that course. 

At that amnciit epoch not only were the vertebrate, 
molluscous, and arthropod types distinctly and clearly 
differentiated, but highly developed forms had been pro- 
duced in each of thes(^ sub-kingdoms. Thus in the 
Vertebrata there were fishes not belonging to the lowest 
but to the very highest groups which are knoAvn to have 
ever been developed, namely, the Elasmobranchs (the 
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highly organized sharhs and rays) and the Ganoids, a 
group now poorly represented, ])iit for which the sturge^on 
may stand as a type, and which in many important re- 
spects more nearly resemble higher Yertebrata tlian do tla^ 
ordinary ov osseous fishes. Fishes in which tlie ventral 
fins are placed in front of the pectoral ones (i.c. jugular 
lishes) have beem generally considered to be comparatively 
modern forms. Ibit Professor Huxley has obligingly in- 
formed the author that he has discovered a jugular fish in 
the Permian deposits. 

Amongst the molluscous animals we have members oi* 
the very highest ktiown class, namely, the C(‘])halo2)ods, or 
(iuttlo-iish class; and amongst articulated animals we tiiid 
frilobites and Eurypterida, which do not belong to any 
incipient worm-like grou]), but are distinctly differentiated 
Crustacea of no low form.^ 

We have in all these animal types nervous systems dif- 
ferentiated on distinctly ditferent patterns; fully formed 
organs of circulation, digestion, excretion, and gemeration; 
complexly constructed eyes and other simse organs. In 
fact we have, all the most elaborate and compl(‘t(‘, animal 
stiaictures built u]), and not only once; for in the fishes 
and mollusca we have (as described in the third chapter 
of this work) the coincidence of the independently de- 
veloped organs of sense attaining a nearly similar coin- 
])lexity ill two (piite distinct forms. If, then, so small an 
advance in organization has b(‘eii made in fisla^s, molluscs. 


^ Dr. Scnddor Inlcly found ;i fossil insoot in tlio Dcvoni.'in for- 

mation of Now nrniiswiok, wliicdi i.s furnislmd with tlio W(*ll-kiiown 
tympaimm or slriduliiliiiL? aj)j»aratns of the iiialo I.ocustidiv.” (Tiaiix. 
Knt. St)c,, Tliinl Sorios, vol. ii., (pioted in Darwin’s ‘‘Dosocut of Man,” 
vol. i. ])< 300.) 
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{uid arthropods since the Upper Silurian deposits, it wil] 
probably l)e within the mark to consider that the period 
before those deposits (during which all these organs would 
on the Darwinian theory, have slowly built up theii 
different perfections and complexities) occupied time at 
hiast a hun(lr(idf()ld greater. 


A. B. 



i’rTTr.K-Fisii. 

\ \ rnlral .isixM-t. B. Uor.sal 


Now it will ])(‘ a moderate conijaiiat ion to allow 
years fur the deposit of tlji‘ strata down to 
and including tlu‘, r])])er Silurian. If, tlam, tlu^, (evolu- 
tionary work done during this dt‘posilion only r(*[)r(‘.''(eiits 
a hundredlli ])art of the sum total, we shall reipiire 
2, oOO, ()()(), ()()() (two thousand fiv(‘ liundr(Hl million) y(‘ars 
for the c(nupl(‘te deV(do])ment of the wli(_)h‘ animal king- 
dom to its ])r(\si‘nt state*. Kv(*n one (piarter of this, 
however, would far (*xceed the time which ])hysic.s and 
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asiroiioniy seem able to allow for the coiupletiou ut* the 
process. 

Finally, a difficulty exists as to the reason of the absence 
of rich fossiliferous deposits in the ohh^st strata. — if life 
was then as abundant and varied as, on the Darwinian 
theory, it must have been. Mr. Darwin himself admits^ 
“ the case at present must remain inexjdicable ] and may 
be truly urged as a valid argument against 'tin* A'iciws ” 
eiitcirtaiiujd in his book. 

Thus, then, we lind a remarkable (and on Darwinian 
principles an inexplicable) absence of minutely graduated 
transitional forms. ‘ All the most marked gn nips— bats, 
pterodactylevS, clielonians, iclithyosauria, anonra, ^c . — 
appear at once u^ion the scene. Even tla^ horse, the animal 
whose pedigree has beem probably best pr(‘S(n'ved, affords 
no conclusive evidence of S})ecific origin by insigniliiamt 
fortuitous variations; while some forms, as th(‘ laliyrintho- 
donts and trilobites, which seemed to exliibit gra.dua.l 
change, are shown by further investigation to do nothing 
of the sort. As regards tlie time reipiired for evolution 
(whether estimated by the j)robably niininium ])(‘riod re- 
(piired for oiganic cliange, or for the d(*position of strata 
Avliich a(‘Com[)anied that cliange,), reasons have lieeii sug- 
gested why it is likely^ that the jiast history of tlu; earth 
does not supply' us with enough. First, bi'cause of tlie 
])rodigious increase in the importiuicc and nuniliei* of 
differences and modifications which we meet with as we 
traverse successively greater and more primary zoological 
groups; and, secondly’, because of the vast smFs of 
strata necessarily' deposited if tluj jieriod since, the 
Lower Silurian marks but a small fraction of the whole 

^ “ Origin of Sperirs/’ 5tli oilition, J*. JJSl. 


M 
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period of organic evolution. Finally, the absence or 
rarity of fossils in the oldest rocks is a point at pre- 
sent inexplicable, and not to he forgotten or neglected. 

Now all these difficulties are avoided if we admit that 
new ff)iTns of animal life of all degrees ot complexity 
appciar from time to time with comparative suddenness, 
being evolved aec'ording to laws in part dependjng on sur- 
rounding conditions, in part internal — similar to the way 
in which crystals (and, perhaps from recent researches, 
the lowcisfc forms of life) build themselves up according 
to the internal laws of their component substance, and 
in liarmony and correspondcnee with all environing 
iidl lienees and conditions. 



{ IIAPTEli VI r. 


si’i:('ii>:s AND si’A(m:. 


Till' .u'('ou'r;i])l'ic:il (listiilnilitm of animals ])r(‘S(‘iits «lilli(‘\ilti('s. - Tlu'si’ not 
ijisiirmoiiijtal)l<^ in thomsolvcs ; haniioiii/(' with oilier ililliniK ics. — 
Ki'esli-jvjiter li^lll's.- Forms ('omiiion to Africa ami India; to Africa and 
South America ; to Chiiiu and Australia ; to North America, and China ; 
to New Zealand and South America; to South Anu'riea and d'as- 
niaiiia ; to South Aimam-a aiul Australia. - -IMcurodont li/ards. lioec' 
tivoroiKS mammals, — Similarity of Kuropean and South Aineiiean Iroos. 

-.\]ialo‘jjy I'ldweeii Furo])ean salmon and fishes of New /(‘aland, i'te. - 
An amdent .\ntareti(! continent ]irohal>le. Other mo([(‘s of aceountinu; 
for facts of distiahutiun. ■■ Indcjiendeiit oiioiu of (dos(‘ly similar forms. 
—Conclusion. 

Till-: study of llie distrilnitiou of aiiiinnls ovtA* tlit^ ('avtli’s 
suifii (;(3 ]>i'0.souls us Avitli iiitiny ftiols Ltivini*- (audain not 
iiniinjMJvtaiit boariu^’S on tlie ([uoslioii of spool lie, ()ri<»iii. 
Aiii()iiL>st tli'os(‘ aro instances wliitdi, at least at first so^ltl, 
apltetir to coiiliio.t witli tlie Darwinian tlH'oi-y of ‘'A'atnral 
Sidt'otion.” It is not, liowever, liero contiMided tliat such 
faol.s do by any means constitute of tlannsidvos ribslacles 
wliiidi eaiinot be got over. Indeed, it would be. diduaill 
to imagine any obstacles of tlie kind wliiidi could not b(i 
^nrinoiinted by tin indefinite nninber of terrestrial modi- 
iieations of suidace — submergences and emergeiiciis— 
junctions and si‘]»arai ions of contiiieiiis in all diriMdions, 
and combinations of tiny desired degree of fre(|ueney. 

M 2 ^ 
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All tins being supplemented by the intercalation of 
armies of enemies, multitudes of ancestors of all kinds, 
and myriads of connecting forms, whose raison tVetre may 
be simply their utility or necessity for the support of the 
theory of “ Natural Selection.” 

Nevertheless, when brought in merely to supplement 
and accentuate considerations and arguments derived from 
other sources, in that case difficulties connected with tlie 
geograjhical distribution of animals are not without signl- 
iicance, and are worthy of mention even though by them- 
selves they constitute but simple problems, the solution 
or non-solution of which could not alone vitally affect any 
theory of s])ecific origination. 

Many facts as to the present distribution of animal life 
over tlie world are very readily explicable by the hypo-' 
thesis of slight elevations and depressions of larger and 
smaller parts of its surface, but there are others which it 
is much more difiicult so to explain. 

The distrilmtion either of animals possessing the power 
of flight, or of inhabitants of the ocean, is of course easily 
to be accounted for; the difficulty, if there is really any, 
must mainly be with strictly terrestrial animals of mode- 
rate or small powers of locomotion and with inhabitants 
of fresh water. ]\lr. Darwin liimself observes,^ In regard 
to fish, I believe that the same species never occur in tlie 
fresh waters of distant continents.” Now, the author is 
enabled, by the labours and through the kindness of Dr. 
Gunther, to show that this belief cannot be maintained ; 
that naturalist having called his attention to the follow- 
ing facts with regard to lish-distributioii. These facts 
show that though only one species which is absolutely 
^ “Origin of Species,” 5tli edition, 18G9, p. 4G3. 
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and exclusively an inhabitant of fresh water is as yet 
known to be found in distant continents, yet that in 
several other instances fishes identical in species (though 
not exclusively fresh-water) are found in the fresh waters 
of distant continents, and that v^ery often the same goius 
is so distributed. 

The genus Masfaccmhelm belongs to a hxniily of fresh- 
water Indian fishes. Eight species of this genus are 
described by Dr. Giinther in his catalogue.^ These forms 
extend from Java and Borneo on the one hand, to Aleppo 
on the other. Nevertheless, a new species {M. cryptacan- 
t/nis) lias •been described by the same author,*'^ which is an 
iiiluibitaut of the Camaroon country of Africa. lie 

observes : "‘The occurrence of Indian forms on tlie West 
Coast of Africa, siudi as Pcriop/i/halniu^i^ Maalft- 

erinhdii,% is of the highest interest, and an almost new 
fa('t ill our knowledge of the geographical distribution of 
fishes.” 

again, is a truly Indian genus, ihere being 
no h‘ss than twenty-live species;’ all from tlie fr(*.sh waters 
of the East Indies. Yet Dr. (Ulnther informs me that 
tli(‘re is a species in the Upper Nile and in West Africa. 

Tlie Acaiithopterygian family {Lahyrinlhki) contains 
nine fresh-water genera, and these are distributed between 
the East Indies and South and Central Africa. 

The Carp fishes (Cypriiioids) are found in India, Africa, 
and Madagascar, but there are none in South America. 

Thus existing fresh-water fishes point to an immediate 

’ Sen liis C'atalogue of .Vcaiitliopterygian Fislics iii the initisli Mii.scum, 
vol, iii. p. .^>40. 

- Pro<*. Zool. Soc. 1867, j>. 102, and Ami. Mag. of Nat. Hi.'jt. vol, xx. 
p. no. 

^ See Catalogue, vol. iii. p. 469. 
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connexion between Afrn^i and India, liannonizing witli 
what \ve learn IVoin Miocene maniinalian reiiiains. 

On tli(‘ otlier liand, the Oharacinidai (a laniily of the 
physostonious fislies) are found in Africa and South Anu*- 
rica, and not in India; and even the component grou})s of« 
tlie family are so distributed, — namely, the Tdrufjouup- 
icrlna^ and the llydronfoalna.- 

Again, we have similar i)henomena in tliat almost ex- 
clusively l‘resh-wa,ter grou]> the Siluroids. 

Tims the genera Olarias'^ i\\u\ Jldcrolminchus^ are found 
botii in Africa and the East Indies. Jdofosus is found in 
Africa, India, and Australia, and the species J\ anffinUarts-' 
has been brought from both China and Moretdn Bay. 
Here, therefore, we have the same s])ecies in two distinct 
geograj)hical regions. It is howevei* a coast lish, which, 
lliough entering rivers, yet lives in the sea. 

Nalro/uifs^ is an African genus, but K oh/ i/sirodris 
comes from India. On the other hand, is a Xorth 

American form ; but one species, A. canknioisis/ conies 
from China,. 

The genus (kf/roria.'i^ has at least one specie's common 
to New Zealand and South America, and one common to 
South Anuaaca and Tasmania. In this genus we thus have 
an absolutely and completely fresh-water form of the rcrij 
same ,y)rcics distributed between different and distinct 
ge( )graph i cal regi on s. 

Of the lower lishe.s, a lamprey, Moi'chtcia vumEuf is 
common to South Australia and Chile ; while another form 

I See ratalogue, vol. v. ]>. 811. 

p. 18. p. 21. 

]>.o2. " Ibul. p. 100. 

Ibul. vol. viii. p. 507. 


2 Ibid. p. 3-1.5. 

* Ibid. p. 21. 

® Ibid. vol. vi. p. 208. 
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of the same family, namely, Oeofria chihiists,^ is found 
not only in South America and Australia, but in New 
Zealand also. These fishes, liowever, probably pass jmuI 
of their lives in the sea. 

We thus certainly have several species which (ur com- 
mon to the fresh waters of distant continents, althoiiL;h it 
cannot be certainly aflirmed that they are exclusively and 
entirely fresh-water tishes throughout all their lives, except 
in the case of (hdiU'ia^. 

Existing forms point to a close union between South 
America and Africa on the one liand, and between South 
America, •Australia, Tasmania, and New Z(‘aland on the 
other ; but these unions were not synchronous any more 
than the unions indicated between India and Australia, 
China and Australia, China and North An'ierica, and India 
and Africa. 

rieurodont lizards ai*e sucli as liave the teeth attaclaul 
by their sides to the inner surface of the jaw, in contra- 



IXNKK MIUK »)t' I.OWKIl JAW I'l.Kt'HOnONT 1,I/AUI>. 
(Shiiwiii;; tin* tla* iiiiur huHjui* <>1' its si.l«*.) 


distinction to acrodont lizards, which have the bas(‘s ol 
tlieir teeth anchylosed to the summit ot the margin ol 
the jaw. Now pleurodont iguanian lizards abound in tlie 
South American region, but nowhere else, and are not as 
yet known to inhabit any part of tlie i)res(jnt continent ol 
Africa. Yet pleurodont lizards, strange to say, are found in 

^ See Catalogue, vol. viii. p. 509. 
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MadagavScar. Tliis is the more remarkable, as we have no 
evidence yet of the existence in Madagascar of fresh- water 
fishes common to Africa and South America. 

Again, that interesting island Madagascar is the home 
of very singular and special insectivorous beasts of the 
genera Centetes, Ericulus, and Echinops ; while the only 
other member of the group to which they belong is Sole- 
nodon, which is a resident in the West India Islands, 



■ I— 


Cuba and Ifayti. The connexion, however, between the 
West Indies and Madagascar must surely have been at a 
time when the great lemurine group was absent ; for it is 
difficult to understand the spread of such a form as Soleno- 
don, and at the same time the non-extension of the active 
lemurs, or their utter extirpation, in such a congenial 
situation as the West Indian Archipelago. 
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The close connexion of South America and Australia is 
demonstrated (on the Darwinian theory), not only from 
the marsupial fauna of both, but also from the frogs and 
toads which respectively inhabit those regions. A truly 
remarkable similarity and parallelism exist, however, 
betw'een certain of the same animals inhabiting South- 
Western America and Europe. Thus Dr. Giinther has 
described^ a frog from Chile by the name of cacotus, 
which singularly resembles the European bonibinator. 

Again of the salmons, two genera from South America, 
New Zealand, and Australia, are analogous to European 
salmons. • 

In addition to this may be mentioiKHl a quotation from 
Professor Dana, given by Mr. Darwin/*^ to the effect that 
‘'it is certainly a wonderful fact that New Zealand sliould 
Jiave a closer resemblance in its Crustacea to Great Pritain, 
its antipode, than to any otlier part of the world and 
Mr. Dar\<^in adds, “Sir J. Kichardson also s])eaks of the 
reappejirance on the shores of New Zealand, Tasmania, &c., 
of northern forms of fish. Dr. Hooker informs me that 
twenty-five species of algie are common to New Zealand 
and to Europe, but have not been found in the interme- 
diate tropical seas.” 

Many more examples of the kind could easily be brought 
forward, but these may suffice. As to the last-mentioned 
cases, Mr. Darwin explains them by the influence of tlie 
glacial epoch, which influence he would extend actually 
across the equator,^ and thus account for, amongst other 

^ Proc. Zool. Soc. 1808, p. 482. 

® “Origin of Specu\s,” 5tli edition, 1869, p. 451. 

^ Mr. J. J. Murphy, in a v»ny interesting paper read before the Oeo- 
logieal Society, June 9th, 1869, advaiu'es weighty reasons for ladieving 
that “the eipiatorial regions were never glaciated at all" (p. 855). 
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iiiattuvs, tli(‘ ap])(‘firnnce in of frogs liaving closi* 

goiiotic rolati(jns witli Kiiro|)(?aii forms. l>ut it is diilioult 
to un(l(ti\stjiii(l p{*i‘sisteiH-(i and prcjscrvalioii of siicli 
(iX(*,(‘]jli()iial fornis with the extirpation of all the otliers 
which prohahly acjcompanied them, if so grt‘at a migration 
of nortli(*rii kinds laid Ixaiii occasioiual l)y the cold ol* the 
glacial (^j)O(di. 

Air, I)arwin candidly says,^ “I am far I'rom supposing 
that all dillicnlties in ivgard to the dislrihulion and 
allinities oi' the identical and allied s])ecies, which now 
live so widely separahal in th(‘ north and south, and sonu^- 
lim(?s on the*. internKuliate mountain-ranges, are haiioved.” 

. . . We cannot say why certain species ami not others 
havi^ migrated ; why c(‘rtain s]M‘cies have been niodilic‘d 
and have given rise to new forms, whilst others hav(‘ n*- 
maiiual unaltered.” Again he adds, “ Various dillicultios 
also remain t() he solvcal ; for instance', tlu^ occairrence, as 
shown by Dr. Ilooke'r, of the same; ])lants at points so 
enormously remiote' as Kerguelen Land, Kew Zealand, and 
Fiu'gia ; but ieebi'rgs, as suggested by Lycdl, may hav(j 
been concerned in their dis]H‘rsal. The exist enc(', at thes(*- 
and other distant points of the southern hemisphere, of 
s])ecies which, though distinct, belong to a gen(*ra (‘xclu- 
sively ccjiifined to tin* south, is a more remarkal)le. case. 
Sonu* of these s])e(d('s are so distinct that we cannot 
su})posii that tlu'rc' has been time since the commencement 
of the^ last glacial ])eriod h>r their migration and subse- 
([iient niodilication to the necessary degree.” Air. Darwin 
goes on to account for these facts by the probable exist- 
ence of a rich antarctic ilora in a v arm ])eriod anterior to 
the last glacial epoch. There are indeed many reasons 
^ “Origin of Spivit's,” 5tli edition, p. 459. 
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ior that a southoni coiitiiieiit, rirh in livin^U’ 

fonns, once existed. Among these reasons is the dislri- 
hution ot struthions birds around the antarctic! r(‘gion : as 
tlie ostricli in Al'riea, the rliea in Sontli Anunica, tlu^ (‘inen 
in Australia, the a])teryx, dimnnis, in Xew Zi'aland, 
tlie epiorjiis in ^ladagascar. Still llu‘ existenci‘ ot‘ such a 
land would not alone explain the various geogra'j)hii!al 
cross relations which have been given above. It would 
not, tor exam])le, account tor the. rt‘semhlan(!e betwecMi tlu‘ 
Crustacea or iishes of New Zealand and of iMigland. It 
would, howev(*r, go far to (‘xplain tlie idiaitity (s])(‘cilic or 
giUKubi) Jietweini fr(‘sh-water and othm* ibnns now simnl- 
taneously existing in Australia and South America, or in 
either or both of these, and New Z(‘aland. 

Again, mutations of ehwation small and gradual (but 
frequent and intermitting), through enormous jx'riods of 
time — wave's, as it were, of land rolling many tiiiu's in 
many dii’cctions — might Ik*, made, to explain imnu'i’ous 
dilliculties as to geograjihieal distriliution, and any cases 
that rc'inained would probalily be ea])aMe of (‘Xjilanation, 
as being is(jlated but allie.d animal forms, now separa.ted 
iiide(*d, but being mei’cly remnants of extensive^ grouj)S 
which, at an earli(.*r jjci'iod, were spi’i'.atl ovei* th(! surfaci*. 
of the earth. Thus none of the* facts here givi'ii aiu any 
serious ditllculty to the doctrine of ‘M.*volution but it is 
contc'iided in this book that if olluir considei*ations rendcir 
it imjirobable that tlu^ manifestation (d’ the succe.ssive forms 
of life has been brought ahout by minute, indelinib*, and 
fortuitous variations, tJieii these facts as to geographic^al 
distriliution intensify that improbability, ami are so far 
wortliy of attention. 

All geographical difliculties of the kind would be evaded 
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if we could concede the probability ' of the independent 
origin, in different situations, of the same organic forms 
in animals high in the scale of nature. Similar causes 
must produce similar results, and new reasons have been 
lately adduced for believing, as regards the lowest organ- 
isms, that the same forms can arise and manifest them- 
selves independently. The difficulty as to higher animals 
is, however, much greater, as (on the theory of evolution) 
one acting force must always be the ancestral influences 
in each case, and this force must always tend to go on 
acting in the same groove and direction in the future as it 
has done in tlie past. So tliat it is difficult to conoeive tliat 
individuals the ancestral liistory of which is very dilforont, 
can be acted upon by all influences, external and internal, 
in such diverse ways and proportions that the results 
(unequals being added to unequals) shall be equal and 
similar. Still, though highly improbable, this cannot be 
said to be impossible; and if there is an innate law of 
any kind helping to determine specific evolution, this niay 
more or less, or entirely, neutralize or (iven reverse the 
effect of ancestral habit. Thus, it is quiU*. comuuvable that 
a pleurodont lizard might have arisen in Madagascar in 
perfect independence of the siniilarly-lbrined American 
lacertilia: just as certain teeth of carnivorous and insec- 
tivorous marsupial animals have been seen most closely 
to resemble those of carnivorous and insectivorous 
placental beasts ; just as, again, the paddles of the 
CV^tacea resemble, in the fact of a multiplication in the 
number of the phalanges, the many-jointed feet of extinct 
marine reptiles, and as the beak of the Cuttle-fish or of 
the tadpole resembles that of birds. We have already 
seen (in Chapter III.) that it is impossible, upon any 
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hypothesis, to escape admitting the independent origins 
of closely similar forms. It may be that they are both 
more frequent and more important than is generally 
thought. 

That closely similar structures may arise without a 
genetic relationship has been lately well urged by ^Ir. 
Kay Lankester.^ He has brought this notion forward 
even as regards the bones of the skull in osseous fishes 
and in mammals. He has done this on the ground that 
the probable common ancestor of mammals and of osseous 
fishes was a vertebrate animal of so low a type that it 
could ngt be supposed to have possessed a skull tlilferen- 
tiateJ into distinct bony elements — even if it was bony 
at all. If the ancestral cranium was thus undin'erentiated, 
then the cranial l)0nes must have had an independent 
origin in each class, and in this case we have tlie most 
strikingly liarinonious and ])arallel r(‘sults from indepen- 
dent actions. For the bones of the skull in an osseous lish 
are so closely conformed to those of a mammal, that “ both 
types of skull oxliil)it many bones in common,” though 

in each type some of these bones accpiire special arrangc;- 
ments and very dilferent magnitudes.” “ And no investi- 
gator of liomologics doubts that a considerable number, 
of the bones which form the skull of any osseous fish 
are certainly homologous with the cranial bones of man. 
The occi})ital, the parietal, and frontal, the boiu'-s which 
surround the internal car, the vomer, tlie premaxilla, 
and the quadrate bones, may be given as exaiiqdes. 
Now, if such close relations of liomology can ])e 
brought about independently of any but the most remote 

^ See Ann. and Ma*:;. of N.at. Hist., July 1870, p. 37. 

“ rrofussor Huxley’s Lectures on the Elements of CoTiip. Anat. p. 184. 
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^onotic affinity, it would fie rash to affirm dogmatically 
that there is any iiiipossy)ility in the independent origin 
of such forms as cen totes aiul solenodon, or of genetically 
distinct hatrachians, as similar to each other as are some 
of the frogs of South America and of Europe. At the 
same time, such ])henoni(‘na Tiiust at ])reseiit be con- 
sidered as v(‘ry improbable, from tlie action of ancestral 
hal)it, as lx* fore stated. 

We hav(‘ s(‘en, then, that the geogra])hical distribution 
of animals presc^nts dilficulties, though not insu|)(‘rable ones, 
for the Darwinian hy])oth(.‘sis. If, lujwcjver, other ixNasons 
against it se(‘m to have any weight — il‘, es])eeially, tlien^ 
is r(!ason to b(‘liev(*, that geological time has not bc(Mi 
sullicient for it, then it will be well to lurar in mind the 
facts here (‘numerated. Th(‘se facts, however, are not 
o[»posed to the doctrine of evolution; and if it could be 
establish(‘d that cl()S(‘ly similar forms had really arisen 
in eonipleti^ independence one of the otlu'r, th(3y would 
rather tend to strengtlnMi and to sup])ort that theory. 
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AiiiiiiMl") of |t:irts iniitu.-illy rolatotl in various ways. — Wliat liomo- 

looy is. — Its various kiiuis.- -S(*rial li()inolo^i;y. Laloral li()uiolouy. 
\'('rtii'al liouiolooy.— Mr. Iliu-bort Spnicvr s f.\|tlanatioiiN. .\ii iiilcnial 
j>ow<‘r noccssaiy, us .shown )»y facts of coni para five analoiiiy. Of !<•?’- 
utoloiry. — M. St. Hilaire.- Professor Hurt Wihhn*. — Fool-win^s. - -Facts 
of jiathology. — Mr. James Pajf»‘t. Dr. William Diuld. The cxistema! 
of siuJi an internal pow<'r of imliviilual development tliminishes tin* 
irnprohuldlity of an iuialo'^ous law of specilie origination. 


Tii.\t c(jii(3rt‘te wliolc wliicli is spoPiMi or;i,s “an individual ” 
(such, r.fj., as a liird or a lobster) is formed of si mor(‘ or 
Ics.s cpinplex aggre'^sition of psirts wliicli sire acdtially (from 
wh;ite.v(U’ osiiise or (^siu.ses) i»rouf)ed togcdlau’ in a harmonious 
ijit(M’d(^])endency, siiid wliicdi hsive n mullitmh) ol‘ (;oni|)I(*.\ 
relations amon« 4 'st tliemselves. 

Th(‘ mind (hih'cts a certain number of these ndsitioiis as 
it (‘ontemplates tlie various coni])onent parts of sin indi- 
vidual in oiK^ or other direction — sis it follows up dillerent 
lines oi‘ thought. These ptu’ceived relat.ions, tliougii siil)- 
Jective, m nlalwax, have nevertlieless an ohjecti\ e foundsi- 
tion as real parts, or (conditions of parts of real wholiis ; 
IIk'v are, therefore, true relation.s, sucli, e.//., .as tliosic 
between the right and left liand, between the hand and 
tlie foot, &c. 
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The component parts of each concrete whole have also 
a relation of resemblance to the parts of other concrete 
wholes, whether of the same or of different kinds, as the 
resemblance between the hands of two men, or that 
between the hand of a man and the fore-paw of a cat. 

Now, it is liere contended that the relationships borne 
one to another by various component parts, imply the 
existence of some innate, internal condition, conveniently 
spoken of as a power or tendency, which is quite as 
myst(‘rioiis as is any innate condition, power, or tendency 
resulting in the orderly evolution of successive specific 
manihistations. These relationships, as also this deve- 
lopmental ])Ower, will doubtless, in a certain sense, be 
somewhat further exjdained as science advances. But 
tlie result will be merely a shifting of the inexplicability 
a point liackwards, by the intercalation of another step 
between the action of the internal condition or power and 
its external result. In the meantime, even if by Natural 
Selection ” we could eliminate the puzzles of the “ origin 
of s])(‘cies,” yet other phenomena, not less remai;lvable 
(namely, those noticed in this chapter), would still remain 
unexj)lained and inexplicable. It is not improbable that, 
could wo arrive at the causes conditioning all the complex 
inter-relations between the several parts of one animal, 
we sliould at the same time obtain the key to unlock the 
secrets of specilic origination. 

It is desirable, then, to see what facts there are in 
animal organization which point to innate conditions 
(powers and tendencies) as yet unexplained, and upon 
which the theory of “ Natural Selection ” is unable to 
throw any explanatory light. 

The facts to be considered are the phenomena of “homo- 
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logy,” and especially of serial, bilateral, and vertical 
homology. 

The word ‘'homology” indicates such a relatioii between 
two- parts that they may be said in some sense to be “the 
same,” or at least “of similar nature” This similarity, 
however, does not relate to the vac to which parts are put, 
but only to their rebitive position with regard to other 
])arts, or to their mode of origin. There are many kinds 
of homology,^ but it is only necessary to consider the 
three kinds above enumerated. 



The terjii “ lioniologoiis ” may be applied to parts in two 
individual animals of dillerent kinds, or to dilferent parts 
of the same individual. Tims “ the right and left hands,” 
or “joints of the backbone,” or “ the teeth of the two jaws,” 
are homologous parts of the same individual. Ihit the 
arm of man, the foreleg of the horse, the paddle of tlu^ 
whale, and the wing of the b.at and of the bird, are all 

1 For an enumeraliou of tlie more o])vioii.s liomolo^ical relalionsliips seo 
Aim. and Mag. of Nat. Hist, for August Ib/O, p. 118. 
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likewise homologous parts, yet of another kind ; that is 
they are the same parts existing in animals of different 
species. 

In contrast to this, the wing of the .humming-bird and 
the wing of the humming-bird moth ani not homologous at 
all, or in any sense; for the resemblance between them 
consists solely in the use to which they are put, and is 



SKKI.ETON OP THE FLYING DRAGON. 

(Showiii},' the chmj^atfil ril)s wliich 8ii]>j>()rt the llittinff organ.) 


therefore only a relation of amdorfij. There is no relation 
ot homo}o(f)j between them, because they have no common 
resemblance as to their relations to surrounding parts, or 
as to th(‘ir mode of origin. Similarly, there is no liomology 
between the wing of the hat and that of the flying-dragon, 
lor the latter is formed of certain ribs, and not of limb 
bones. 
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Homology may he further distinguished into (1 ) a rela- 
tionship which, on evolutionary principles, would he due 
to descent from a common ancestor, as the homological 



T.ARSAL nONKS OF MFPKRFNT LEMUnoil^S. 
ht-lKindftgvrc, T.irsns ; left hunt figure, T.‘irs\iH of Choirnj'alt'us.) 


relation between the arm-hone ol‘ the horse and that of the 
ox, orhetweeii the singular ankle-hones of the two lemurine 
genera, clieirogaleus and galago, and which relation has 



A CENTIPEDE. 

N 2 
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been termed by Mr. Hay Lankester ‘‘hoiiiogeny ; and 
(2) a relationsliip induced, not derived — such as exists 
between parts closely similar in relative ])osition, but with 



PAHT or TIIK SKKLKTOX OF THK LOHSTKU. 


Ill) genetic alliiiity, nr only a reinnte one, as the homolo- 
gical relation bi'tweeii the chainIxTs of tlie heart of a bat 
and tliose of a bird, or tlie similar teeth of the thylaciiie 

^ Spp Ann. ami Mag. of Xat. Hmt,, July 1870. 
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and the dog before spoken of.^ For this relationship Mr. 
Ihxy Lankester has proposed the term homoplasy.” 

Serial homology ” is a relation of resemblance existing 
between two or more parts placed in series one behind the 
other in the same individual. Examples of such honio- 
logues are the ribs, or joints of the backbone of a horse, or 
the limbs of a centipede. The latter animal is a striking 
example of serial homology. The body (except at its two 
ends) consists of a longitudinal series of similar segments. 
Each segment supports a pair of limbs, and the appen- 
dages of all the segments (except as before) are com- 
pletely alike. 

A less complete case of serial homology is presented by 
Crustacea (animals oi‘ the crab class), notably by the S([uilla 
and by the common lobster. In the latter animal we 
have a six-jointed abdomen (the so-called tail), in front of 
which is a largo solid mass (the cephalo-thorax), terminab^d 
anteriorly by a median process (the rostrum). On the 
under-surface of the body wo find a rpiantity of movoabli^ 
ap])(indages. Such are, cr/., feelers (Fig. 9), jaws (Figs. 
(1, 7, and 8), foot-jaws (Fig. T*), claAvs and legs (Figs. 
8 and 4), lieneath tlie cej>halo-thorax ; and flat jirocesses 
(Fig. 2), called “ swimnierets,” beneath the so-called tail 
or abdomen. 

Now, these various appendages are distinct and different 
enough as avc see them in the adult, but they all appear 
in the embryo as buds of similar form and siz(i, and the 
thoracic limbs at first consist each of two members, as the 
swimmerets always do. 

This slioAvs Avhat great differences may exist in size, in 
form, and in function, between parts wliich are dcvelop- 
^ See antvy p. 70. 
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iiieiitally ili(i sanui, for all tlioso aro modilira- 

tions of oiH‘. eoTinnon kind of structur(‘, whicli becomes 
diffmviitly mo(lifie,(l in diffcnviit situations; in otlier words, 
they ar(i seikd homologues. 



S<iLlLl.A. 


The Si\L;nients of tlie body, as they follow om; beliind 
the other, tire also serially alike, as is plainly si*ini in the 
abdomen or Itiil. In the (U‘]»halo-thorax of the lobster, 
however this is disguised. It is therefore very interesting 
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to find that in the ollior cnistiR*oan In'Tora iiuMitiiuiod, 
l]u‘ Squilla, tlie segmeiitatioii of the Ludy is 
more completely pi’cservcid, and even tlie lirsi 
three s(\! 4 iiients, ^vliicli go to compose lla; lu‘atl, 
remain permam'iitly dit^tinct. ^ 

Such an ohviou.s and unmistakeahle siu’ial 
repetition of ])aris iloes not obtain in llie 
highest, or l)a('k])oned animals, the \h.‘rl(e- 
hr.ita. Thus in man, and othei* mammals, 
nothing of the. kind is i\>‘h't'iuill /f visibh*, and 
wo have to ])enetrate to his skeleton to lind 
sucli a^ series of homologous parts. 

'fliere, indeeil, we’discovm* a nund)t'r of i./ 
])airs of bones, each jiair so obviously n'smn- ,r-V^3 
biing the others that (hey alt receive* a. I'om- 
moll name — the ribs. Th(‘re also ;/.c. in thi* 
skel(*ton) we iiiid a still more ri‘markable 
series of similar j)arls, the joints of the spini* 
or backboiu'- (vertebra*), which are adniitt(‘d 
])y all to possess a ('crtain community of 
structure. r^|tA 

It is in tlieir lim1)S, however, that tlie \jl p 
^h‘rtebl■ata ])resent tli(‘ir most cons])i(an)Us Ww 

(*xam])le of si'rial homology — almost the. only ' wlir 
serial homology notici?abh‘ (‘xternally. r 

The fav'ts of serial homology set'in hardly wIvS 

to have excited tlie amount of interest (lay '' 
certainly m(‘rit. 

ATiy many woiter.s, indeed, have occii]>i'‘d vla.... 

themsi'lves w'ith investigations amd sjiecula- 
tions a.A to what portions of the leg and foot answer 
to what parts of the arm and hand, a, (pK'slion which 


rWO 
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has only recently received a more or less satisfactory 
solution through the successive concordant efforts of 
Professor irumphry,^ Professor Huxley,* the author of 
this work,^ and Professor Flower.^ A^ery few writers, how- 
ever, hav(i devoted much time or thought to the question 
of serial homology in general. Afr. Herbert Spencer, iii- 
d(ied, in his veiy interesting “First Principles of Biology,” 
has given forth ideas on this subject, which are well 
worthy of can'lid perusal and consideration, and some of 
which api)]y also to the other kinds of homology mentioned 
above. He would ex^dain the serial homologies of such 
orciatui'es as the lobster and centipede thus : xAiiimals of a 
viny low grades propagate tlHunselves hy s[)ontancous fission. 
If certain cn^atures found henefit from this process of divi- 
sion remaining incomplete, they would (on the theory of 
“Natural Sehiction”) transmit their selected tendency to 
such incom])l(‘te division to their poshu'ity. In this way, it 
is conc(Uvable- that animals might ari8(3 in tlie form of long 
chains oi‘ similar segments, each of wliicli chains, would 
consist of a numb('r of iniperf(‘c,tly separated individuals, 
and be (Hjuivahnd to a s(‘ries of S(‘parat(' individuals Ix^- 
longing to kinds in which the fission wtis complete. In 
otlier words, Air. Spencer would ex])lain it as tlui coah*se(‘nc(‘ 
of organisms of a lower degree of aggregation in one 
ongitudinal sendes, through survival of the fittest aggre- 
gations. This may be so. It is certainly an ingenious 
s])('culation, but facts have not yet been brought forward 
wliicli demonstrate it; otherwi.se, thi.s kind of serial homo- 
logy might he termed “ homogenetic.” 

‘ Tiv:Uis( oil the lliiiiiau Skrkton, 1858. 

- UimtcMian Lertmvs tor 1SG4. 

l.iniia'aii 'rraiisactions, vot. xxv. ]». o05, ISOa. 

* lliiiittM iaii Lectures for 1870, aiul Journal of Aiiat. for May 1870. 
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The other kind of serial repetitions, namely, those of 
the vertebral column, are explained by ^Ir. Spencer as the 
results of alternate strains and compressions acting on a 
j)rimitive]y homogeneous cylinder. Tlie serial homology of 
the fore and hind limbs is explained by the same writ(U’ ns 
tlie result of a similarity in the influences and conditions 
to which they are exposed. Serial homologuos so fornu'd 
might be called, as Mr. Hay Lankester has proposed, 
“ liomoplastic.” P>ut tiuu’e are, it is here contended, abun- 
dant reasons for thinking that the juedominant agent in 
tlie production of the homologies of the limbs is an internal 
force or tendency. And if such a ])ower can be shown to 
he necc*ssary in this instaiu’c, it may also be legitimately 
used to explain such serial homologi(‘s as those of the cen- 
tipede’s segments and of the joints of the backbone. At 
the same time it is not, of course, pretended that external 
conditions do not contribute their own offl^cts in addition. 
The pro 3 (aic(‘ of this inlcrnal power will be rend(n‘ed niorii 
]>robable if valid arguments can lie brought forward against 
the ex])hiiiatioiis which Mr. Herbert Speiu'cr has offered. 

Lateral liainolofii/ (or hilat(U*al symmeiiy) is the r(‘sem- 
blance betwecui the right and left sides of an animal, or of 
part of an animal; as, r.//., b(*tween our right hand and our 
left. It exists more or less at one or other time of life in 
all animals, exc.ept some very lowly organized cre.atuj'cs. 
In the highest animals this symmetry is laid down at the 
V(*ry (lawn of life, the tirst trace of the future creature 
being a longitudinal str(*ak — the embryonic* “ 2)i’imitive 
grooves” This kind of lioniology is exjdained by Mr. 
Spencer as the result of the similar way in which condi- 
tions affect the right and left sides res])ectively. 

Veetieul honiotojjj (or vertical symmetry) is the r(3sem- 
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l)laiico existing between parts which are placed one ahovt‘, 
the other Ijeneath. It is much less general and marked 
than serial, or lateral homology. Nevertheless, it is i)lainly 
to ]je seen in the tail region of most fishes, and in the far- 
extending dorsal and ventral fins of such kinds as the sole 
and the fiounder. 

It is also strikingly shown in the bones of the tail of 
certain efts, as in Chioglnnsa, where the com])lexity of the 
uj)])er (neui'al) arch is closely repeated by tlu^ inferior one. 
Again, in Spdcrpcs riLhra, where almost vertically ascend- 
ing articidar })rocesses above are repeated by 
almost vertic4dly descending arti(?iilar* jnocesses 
below. Also in tlie axolotl, where there are 
double pits, ])laced side by side, not only supe- 
riorly, but at the same time inleriorly.^ 

This kind of homology is also explained by 
j\Ir. S])encer as the residt of the similarity of 
conditions alfecting the two parts, lie ex])lains 
the vtny general absence of symmetry between 
VKUTKHH.K Ihe dorsal and ventral snrfactes of animals by 
oFAxoi.oTL. dinPrent conditions to which these two sur- 
faces are res])ectively exposed, and in the same Avay he 
ex[)lains the asymmetry of the llat-lishes {rkartun'ctida), 
of snails, 

Now, first, as regards Mr. Spencer’s explanation of 
animal forms by means of the inlliience of external condi- 
tions, the following observations may be made. Abundant 
instances are brought forward by him of admirable adapta- 
tion of structure to circumstances, but in the imimuise 
majority of these instances it is very ditilcult, if not impos- 

^ See ji Paper on the “Axial Skeleton ol' the Urodela, ” in Ihoc. Zool. 
Soc. 1870, p. 260. 
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sible, to see how external conditions can have produced, 
or even have tended to produce them. For example, we 
may take the migration of an eye of the sole fiom one side 
of the head to the other. What is there hero either in 
the darkness, or the friction, or in any otlier conceivable 
(external cause, to have produced the lirst beginning of 
such ail unprecedented displacement of the eye i ]\Ir. 
S])encer has lieautifully illustrated that correlation which 
all must admit to exist between the forms of organisms 
and their surrounding external conditions, hut by no means 
])rov"ed that the hitter are the cauise of the former. 



Some internal conditions (or in ordinary hmguago some 
internal power and force) must he conceded to living 
organisms, otherwise incident forces must act u})on them 
and upon non-living aggregations of matter in tlie same 
way and with similar effects. 

If the mere jnesence of these inciilent foiecs pieduces 
so ready a response in animals and plants, it must he that 
there are, in their case, conditions disposing and enabling 
them so to respond, according to the old maxim, Qaicquid 
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recA'pituT, rccipitiir ad modum, rccipicntiSj as the same rays of 
light which bleach a piece of silk, ])lacken nitrate of silver. 
If, therefore, we attribute the forms of organisms to the 
action of external conditions, i.e. of incident forces on their 
inodifiable structure, we give but a partial account of the 
matter, removing a step back, as it were, the action of the 
internal condition, power, or force which must be conceived 
as occasioning such ready modifiability. . But indeed it is 
not at all easy to see how the influence of the surface of 
the ground, or any conceivable condition or force, can pro- 
duce the difference which exists between the ventral and 
dorsal sliields of the carapace of a tortoise, or by what, 
differences of merely external causes the ovaries of the two 
sides of the body can be made equal in a bat and unequal 
in a bird. 



AN ECHINUS, OR SEA-URCHIN, 
(Tin* siiiiics removed from oiie-half.) 


There is, on the other hand, an a priori reason why we 
sliould expect to find that the symmetrical forms of Jill 
animals are due to internal causes. This reason is the 
fact that the symmetrical forms of minerals are un- 
doubtedly due to such causes. It is unnecessary here 
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to do more than refer to the beautiful and complex 
forms presented by inorganic structures. AVith regard 
to organisms, however, the wonderful Acanthometne and 
the Polycystina may be mentioned as presenting com- 
plexities of form which cannot be explained except by 
the action of internal causes. The same may be said of 
the great group of Echinoderms, with their amazing 
variety of component parts. If then internal forces can 
so build up the most varied structures, they are surely 
capable of producing the serial, lateral, and vertical sym- 
metries which higher animal forms exhibit. Mr. Spencer 
is the moi^ bound to admit this, inasmuch as in his doc- 
trine of ''physiological units” he maintains that these 
organic atoms of his have an innate power of building 
up and evolving the whole and perfect animal from which 
they were in each case derived. To build up and evolve the 
various symmetries here spoken of is not one whit more 
mysterious. Directly to refute Mr. Spencer’s hypothesis 
as to the effects of surrounding conditions would re(tuire, 
however, the bringing forward of examples of organisms 
which are ill-adapted to their positions, and out of har- 
mony with tlieir surroundings — a difiicult task indeed.^ 


^ Just as niiflbii’s HuperfliiouH lament over the iiiifortuiiatc organization 
of the sloth lias been shown, by tlie increase of our knowledge, to have 
been uncalled for and absurd, so other supposed instances of non-adapta- 
tion will, no doubt, similarly disappear. Mr. Darwin, in his ** Origin of 
Species,” 5tli edition, ]». 220, speaks of a woodpecker {(Jolajden camjH'dri.s) 
as having an organization quite at variance with its habits, and as never 
climbing a tree, though possessed of the special arboreal structure of other 
woodpeckers. It now appears, however, from the observations of Mr. W. 
U. Hudson, C.M.Z.S., that its habits are in harmony with its structure. 
Sec Mr. Hudson’s third letter to the Zoological Society, published in the 
Proceedings of that Society for March 24, 1870, p. 159 ,' also Mi‘. Darwin’s 
reply in the Proceedings fur November 1st, 1870. 
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Secondly, as regards the last-mentioned author’s expla- 
nation of such serial homology as exists in the centipede 
and its allies, the very groundwork is open to objection. 
Afultiplication by spontaneous fission seems from some 
recent researches to bo much less frequent than has been 



AN ANNHI.ID 1>IVI1)1N<; HVONTANEOUSTiY. 

(A iipw linvino inn-ii formed towards the liiiider end of the body of the parent.) 

supposed, and more evidence is required as to the fact of 
the liahitual propagation of ((nij planaria^ in such fashion.^ 

^ Dr. C()l)b()l(l lias iiiforiiied the aiitlior tliat he has never observed a 
1)Umaria divide spontaneously, and he is seejitical as to that jiroeess takin^^ 
])laoe at all. Dr. H. (diarlton Bastian has also stated that, in spite ol 
much observation, he has never seen the process in vorticella. 
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13iit even if this were as asserted, it nevertheless fails to 
explain the peculiar condition presented by Syllis and 
some other annelids, where a new head is formed at 
intervals in certain segments of the body. Here we have 
evidently an innate tendency to the development at 
intervals of a complex whole. It is not the budding out 
from, or spontaneous fission of, certain segments ; but the 
transformation in a definite and very peculiar manner of 
parts which already exist into other and more complex 
pails. Again, the processes of development presented by 
some of these creatures do not by any means point to an 
origin through the Iftiear coalescence of primitively dis- 
tinct afiimals by means of imperfect segmentation. Here 
reference may be made to those flies before spoken of (see 
ante, p. 51), in the development of wliich the legs, wings, 
eyes, &c., are derived from masses of formative tissue 
(termed imaginai disks), which, by their mutual approxi- 
mation, together build up parts of the liead and body,^ 
recalling to mind the development of Echinoddrms. 

Again, Nicholas Wagner found in certain other Diptera, 
the Hessian flies, that the larva gives rise to secondary 
larvm within it, which develop, and burst the body of the 
primary larva. The secondary larvae give rise, similarly, 

• to another set within them, and these again to another 
set.2 

Again, the fact that in Tamia cdiinocorxv^ one egg pro- 
duces numerous individuals, tends to invalidate the argu- 
iiieiit that the increase of segments during development 
is a relic of specific genesis. . 

iVIr. IL Spencer seems to deny serial liomology to the 

1 Piofessor Huxley’s Hunterian Lecture, Mmli 16, 1868. 

2 Inul., March 18. 
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iiiollusca, but it is difficult to see why the shell segments 
of chiton are not such homologues because the segmenta- 
tion is superficial. The external processes of eolis, doris, 
&c., are good examples of serial homology, as also are 
plainly the successive chambers of the orthoceratidjc. 
Nor ar(i parts of a series less serial because ' arranged 
s])irally, as in most gasteropods. Mr. Spencer observes 
of the molluseons as of the vertebrate animal, You 
cannot cut it into transverse slices, each of which contains 
a digestive organ, a respiratory organ, a reproductive 
organ, Ac.” ^ But the same may be said of every single 
artliroi)od and annelid, if it be meant that all those organs 
are not contained in every possible slice. While 'if it be 
liieant that parts of all such organs arc contained in 
certain slices, then some of the mollusca may also be 
included. 

Another objection to Mr. KSpencer's speculation is de- 
rived from considerations wliich have already been stated, 
as to past time. For if the aniiulose animals liave been 
formed by aggregation, we ought to find this process much 
less ])erfe('.t in the oldest form. But a complete develop- 
mimt, such as already obtains in the lobster, (fee., was 
reach(;d l>y the Thnypterida and Trilobites of the ])aheozoic 
strata; and annelids, in all probability ibrmed mainly like 
tlicse of the j)rosent day, abounded during the deposition 
of the oldest fossiliferous rocks. 

Thirdly, and lastly, as regards such serial homology as 
is exemplified by the backbone of man, there are also 
st^veral objec'tions to jMr. Spencer’s mechanical explanation. 

On the theory of evolution most in fav^oiir, the first 
\ ertebrata were aipiatic. Now, as natation is generally 
1 “ rriiii iplus of IJiology,” vol. ii. p. 105. 
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effected by repeated and vigorous lateral flexions of the 
body, Ave ought to find the segmentation much more com- 
plete laterally than on the dorsal and ventral aspects of 
tlie spinal column. And yet, in those species whicli, 
taken together, constitute a scries of more and more 
distinctly segmented forms, the segmentation gradually 
increases all round the central part of the spinal column. 

Mr. Spencer^ thinks it probable that the sturgeon has 
retained the notochordal (that is, the primitive, unseg- 
niented) structure because it is sluggish. lUit Dr. Gunther 



TllILOBITI-:. 


states that the sluggishness of the common tope {fJaleus 
vuhjaris) is mucli like that of the sturgeon, and yet the 
Ijodies of its vertebne arc distinct and well ossified. More- 
over, the great salamander of Japan is much moi'e inert 
and sluggish than either, and yet it has a well-developed 
bony spine. 

The aiitlior can learn nothing of the habits of the sliarks 
Hcxanchus, llqdanckns^ and Echinorhinm, but Muller de- 
scribes them as possessing a persistent chorda dormlis!^ It 

1 Principles of Biolo^%” vol. ii. p. 203. 

- (Quoted by H. St;uiiiiiis in bis “Haiulbiu*li dcr Ainitoinic dcr AViibcl- 
tliicre,” Zweite Aullage, Krstes BucIi, § 7, p. 17. 

0 



194 


THE GENESIS OF SPECIES. 


[Chap. 


may ])e they have tlie habits of the to]ie, hut other sharks 
are amongst tlie very swiftest and most active of fishes. 

In the l)oiiy pike [Iqndosfnti^), the rigidity of tlie ])ony 
scales hy whicli it is com])leteIy enclosed must prevent 
;niy exeessivci flexion of the body, and yet its vertebral 
(jolumii ])irsents a degrfie of ossification and vertebral 
comphdeness greater than that found in any other fish 
whatever. 

Mr. Sj)encer supi)orts his mechanical hypothesis by the 
non-s(\i^mentation of the anterior end of the skeletal axis, 
ij\ by lh(^ non-segmontation of the skull. But in fact the 
skull /s s(‘gment(ul, and, according to the cpiasL-vertebral 
theory of the skull i)ut forward by lh*ofessor HiL^ley,^ is 
])i'obably form.ed of a number of coalesced segments, of 
some of whicdi the trabecuhe cranii and th(‘, iiiandibular 
and hyoidean arches are indications. What is perhaps 
most remarkabl(‘, however, is that the segmentation of the 
skull — its S(‘}K\ ration into the three occi])ital, parietal, and 
frontal elements — is most complete and distinct in the 
high(‘st class, and this can have nothing, however remot(dy, 
to do with the cause suggested by Mr. Spencer. 

Thus, then, there is something to be said in op])osition 
to hoth the aggregational and the mechanical explanations 
of S(*ria.l homology. The ex])lanations suggested are very 
ingenious, yet repose upon a very small basis of fact. 
Xot but that the process of vertebral segmentation may 
have been sometimes assisted by the mechanical action 
suggested. 

it remains now to consider what are the evidences in 
sup])ort of the existence of an internal power, by the action 
of which these homological manifestations are evolved. It 

‘ 111 liis last liunti'riaii Course of Lectures, 18G0. 
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is here contended that there is good evidence of the ex- 
istence of some sncli special internal power, and tliat not 
only from facts of comparative anatomy, hut also from 
those of teratology^ and pathology. Siudi facts appear to 
show, not only that there are homological internal rela- 
tions, but that they are so strong and energetic as to re- 
assert and re-exhibit themselves in creatures which, on 
tlie Darwinian theory, are the descendants of others in 
which they were mmdi less marked. They are, in fact, 
somiitimes even more plain and distinct in animals of the 
liigliest types than in inferior forms, and, moreover, this 
deep-seated tcmdency acts even in diseased and abnormal 
conditions. 

IMr. Darwin recogni/a'S these homological relations, and 
do(;s not doubt tliat tliey may be ]naster(‘d more or less 
com])letely by Natural Sehiction.” lie does not, however, 
give any ('X])lanalion of these phenomena other than the 
imposition on them of the name ‘‘laws of correlation;” 
and indeed he says : “The nature of the bond of correla- 
tion is frectiiently quite obscure.” Now, it is surely more 
desirable to make use, if possible, of one conception than 
to imagine a number of, to all appearance, se])arate and 
iude])cndent “laws of correlation” between different parts 
of each animal. 

But even some of his reasons for accepting these alleged 
laws hardly a[)pear well founded. Thus ^Ir. Darwin, in 
support of the existence of such a law of concomitant 
variation as regards hair and teeth, brings forward the 
('ases of Julia Bastrana'^ and a man of the Burmese Court, 

1 Tlie of abiionTiJil forms. 

2 “Animals and riants undor Donn'stiration,” vol. ii. ]>. 32’2 ; and 
“Origin of Surcifs,” .Otli edition, 1809, p. 178. 

A remarkable woman exhibited in London a few years ago. 

o 2 



m 


THE GENESIS OF SPECIES 


[Chap. 


and adds : ^ Tliese cases and those of the liairless dogs 
forcildy call to mind the fact that the two orders of mam- 
mals, namely, the Edentata and Cetacea, which are the 
most abnorm^d i]i their dermal covering, are likewise the 
most abnormal either by deficiency or redundancy of 
teeth.” The assertion with regard to tliese orders is cer- 
tainly true, but it should be borne in mind at the same 
time that the armadillos, which are much more abnormal 
than are the American ant-eaters as regards their dermal 
covering, in tlieir dentition are less so. On the other hand, 
the Ca])(‘ ant-eater, or Aard-vark (Orycteropus), has teeth 



THK AARD-VAKK (ORYCTEROIM'S). 

formed on a type quite different from any existing in 
oth('r mammals ; yt‘t its hairy coat does not exhibit any 
such strange peculiarity. Again, those remarkable scaly 
ant-eaters of the Old World — the pangolins (Manis) — stand 
alone amongst mammals as regards their dermal covering ; 
^ “ Aiiiiiuils uiid riaiits under Domestication,” vol. ii. p. 32S. 
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liaving been classed with lizards by early naturalists on 
account of their clothing of scales, yet their mouth is like 
that of the hairy ant-eaters of the Kew Woild. The duck- 
billcnl platypus of Australia (Ornithorhynclius) is the only 



TIIK l*AN(JOLIN (MANIS). 


mammal which has teeth formed of liorii,yet its fiiriy coat 
is normal and ordinary. Again, the Dugong and jMaiiatcie 
are dermally alike, yet extremely dilferent as regards tht‘. 
structure and number of their teeth. The rorcu])ine also, 
in spite of its enormous armature of (piills, is liirnished 



with as good a sup])ly of teeth as are the haiiy niombers 
of the same family, but not with a Ixitter oiKi ; and in spite 
of the deiicieney of teeth in the hairless dogs, no conversi*. 
redundamy of teeth has, it is believed, been remarked 
in Angora cats and rabbits. To say the least, then, this 
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law of (■(inelution pivsdiits niuiicrous and roniavlvalde 
exce]>tioiis. 

To iviiini, liowovcr, 1 o tlu^ subju-cit of lioinolo^ical rela- 
tions : it is surely inconeeival)le that indefinite variation 
\vith survival of the fittest can ever have hnilt ii]) these 
serial, hilatiaul, and verti{*al lioniolo^^ics, witlioiit thci action 
of soiiK^ spiM'ial iniiat(‘ power or tendency so to build uj), 
])oss(‘ssed by the organisni its(df in each case. By “ special 
teinhaicy ” is nujant one the laws and (joiiditions of whi(‘h 
ari' as yet unknown, but wliicdi is analo«»-ous to the innati* 
power and tendency ])ossesse(l by crystals similarly to 
build up e(U*tain ])ecnliar and v(*ry definib; h)rms.' 

First, with rej^ai-d to comparative anatomy. Tlu^ coi- 
r(*spondence b^dween the thoracic and pcdvic limbs is 
notorious. Fi’olessor (l(\i;‘enbanr has latcdy caideavonred ^ 
to e.\j)lain this resemblance by the derivation of each limb 
from a primitiv(‘- form of tin. This fin is sui)posed to hav(^ 
had a marginal (‘xternal (radial) series of cartilages, each 
of which supported a series of secondary cartilages, starting 
from th(‘ innt'r (idmir) side of the distal ])art of tht^ su])- 
jiorting marginal jiieee. ddu* root marginal pii‘C(i would 
beconn*. tin* liunu'rus or femur, as the case might be ; the 
second marginal piece*, with tin; ])i(*ce attached to tin* 
iniu'r side of tin* distal end of the n)ot marginal piece, 
would togetb(*r form either the radius and ulna or the tibia 
and libula, and so on. 

Now then*, may be little doubt (from cf j)riorl considcra- 
ti(ms) as to the s})ecial dilfereiitiatioii of the limb-bones of 
tbe higluu’ \b*i’tebrates having l^een evolvinl from ant(U’ior 
conditions existing in some lish-like form or othe,r. But 

^ “ rcUtT (l:is d«*r Eiialiosiuiiii’i',’' .Iciiaischcn Zcil- 

Itl. V. Ili*ri 3, Tat. xiii. 



Vlll.j 


HOMOLOGIES, 


199 


the particular view advocated by i[\e learned Prob^ssor 
open to criticism. TJms, it may be objected against liis 
view, first, tliat it takes no account of the radial ossicle 
which becomes so enormous in the mole ; secondly, that it 
does not explain the extra series of ossich's which are 
formed on the oiUrr (radial or marginal) side of tlie jiaddle 
in the Ichthyosaurus ; and thirdly, and most im])orta.utly, 
that even if this had been the way in which the limbs had 
betui dihereiitiated, it would not be at all inc.onsistcMit with 
the possession of an innate power of producing, and an 



SKr,I,i;T(*N OI' AN IClITIIYOSArUI’S. 

innat(i teiuhmcy to jirodiu'e, similar and symmetrical homo* 
logical rc'sendjlances. It would not ])e so because resem- 
blances of the kind are found to exist, which, on tin'. 
J)arwinian theory, must be subse<[uent ami secondary, not 
]»rimitivc and ancestral. Thus we find in animals of tin*, 
eft kind (ccafaiii amphibians), in which the tarsus is c-arti- 
laginous, that the car})us is cartilaginous likewise. And 
we shall see in cases of disease and of malformation what 
a tendency there is to a similar affection of homologous 
parts. Tu efts, as I’rofessor Gegenbaur himsidf has ])oint(!d 
ouV there is a striking corres])ondence betwcmi the 
bones or cartilages supporting the arm, wrist, and fingers, 

^ 111 liis work on tlir C’arjms aii<l Tarsus. 
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and those sustaining 'the leg, ankle, and toes, with tlie 
exception that the toes exceed the fingers in number 
by one. 

Yet tliese animals are fiir from being the root-forms 
from wliich all tlie Vertebrata have diverged, as is evi- 
denciid From tlie degree of specialization which their 
structurii jiresents. If they have descended from sucli 
priniitiv(* fonns as Professor Gegeiibaur imngines, tlien 



A. SKKLKTOX OF AXTERIOU F.XTUKMITY OF AX EFT. 

M. ShKI.KTON OF FOSTI’.UlOH EXTREMITY «)F THE SAME. 


tliey liaA’c built up a secondary serial homology — a re])e- 
tition of similar niodificatious — fully as remarkable as if 
it W(*re primary. The Plesiosauria — -those extinct marine 
reptiles ot the Secondary period, Avith long necks, small 
lii'ads, and ])addle-like limbs — are of yet higher orgaiii- 
zalion than are the efts and other Amphibia: nevertheless 
tluy ])resent us Avith a. similarity of structure between 
the. l(jre and hind limb, A\diich is so great as almost to be 
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identity. r>iit the Amphibia and Plesiosauri a, thougli 
not tliemselves primitive vertebrate types, may be thouglit 
l)y some to have derived their limb-structure by direct 
descent from such. Tortoises, however, must be admitted 
to be not oidy higldy differentiated organisms, but to be 
far indeed removed from primeval vertebrate structure. 



SKELETON OF A PLESIOSAURUS. 


Y(d certain tortoises^ (notably Clu'li/dra Tciinnliivkii) 
exhibit such a remarkable uniformity in fore and hind 
liinb-structure (extending even up to the proximal ends 
of the humerus and hunur) that it is imi)ossible to doubt 
its inde])endent developnient in tiiese forms. 

Again in tlu*, l\)tto (Perodicticus) there is an extra hone 
in the foot, sitimle in the transverse ligament (uiclosiiig 
the flexor tendons. It is noteworthy that in the hand of 
th(^ same animal a serially homologous structure should 
also be develo[)cd.- In the allied form called the Slow 
Lemur (Xycticebus) we have certain arrangements of the 
muscles and hMidons of tlie hand which reproduce in gniat 
measure those of tlie foot and ’ckr irrsd.^ And in the 
Ilyrax another myological resemblance appears.'^ It is, 

1 All (‘xccllriit s|»(‘(‘iiin‘ii (lisiilMyiiCi^ iliis n-sriiiUlaiioi’ is jircscrvcd in tlui 
i\LiiS(‘Miu (if the Ikoyal of SurgcMins. 

Idiil. Trans. 1S<)7, ]). oaS. 

•’ Prui*. Zoo]. Soc. ISiio, j). 255. 


Iliid. ]). ^551. 



2(12 


THE GENESIS OF SPECIES. 


[CHAr. 


however, necMlless to multiply instances, which (;an easily 
he prodiuted in lar.^e iiimihei-s if required. 

S(M;ondly, witli n^^^ard to teratolo^^y, it is notorious that 
siniilai* ai)nornialili(*s are often found to co-exist in botli 
the ])elvic and tlioraeit* limhs. 

AI. IsidoiH! (h‘o(froy St. Ililain^ remarks/ L anonialie 
s(^ i‘(‘])rl(‘ (run ]n(.!nd)re t]jora(.*i(jue an inemhin ahdoininal 
dll ni(^ni(‘ entr.” And lie afterwards (juotes fruni AVeit- 
hriM'ht,- who had “ observe* dans un eas ra])S(*n{*(^ siinultaiu'ti 
aux (haix mains (it anx di'iix pieds, de qu(*lt[iuis doi^i^ts, dc 
((U(‘l(jU(*s mebicarpiens et nietatarskins, entin de quehpies 
os dll eaipc (it dii tarse.” 

Proliissor Hurt (b Wilder, in his jiaper on exira digits;’ 
has recorded -no less tlian twenty-lbur cast's where such 
(‘xcv'ss co-('xisted willi rt'gard to both litth* lingers; also 
oiu* case in which the right little tiiiger and litthi toe were 
so affected; six in which it was both the litth* tingtu's and 
both th(i little to(*s ; and twenty-two othi'i* cases niori* or 
l(\ss the same, but in which tlie details were not accurately 
to b(‘ ol)lain(‘d. 

Air. Darwin cit(*s ’ a rcmuirkable instaiu*(i of what he is 
ineliiKid to r(*gard as the development in the foot ot birds 
of a sort of r(*])resentation of the wing-feat h(‘rs of the 
hand. Jle says: “In se,V(.*ral distinct hrcicds ot the 
pigeon and lowl the legs and tin* two outer toes an* 
heavily i(*ath('red, so that, in the trumpeU'r ])ig(*on, they 
appi'ar like little wings. In the l\*ath(*r-leggi‘d bantam, 

^ “llisl. (tciicialc (Ics Adoiicilio," t i. ]i. 22S. ISoT. 

- V miiiiciit. lVtr<»]». t. ix. ]». 

Hrad oil ,Iuiu‘ 2, iMiS, l.oldiv iJic .Massaclnisot ts ^^(‘(]i(•al Socioty. Sec 
vt)l. ii. No. a. 

^ “ .Vuiiuals and I’laiits under lH)iiieNliralioii,’’ vol. ii. p. :j22. 
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tli(* ‘l)(){)ts/ or featliers \vliicli grow from the outsiilo of 
tlie leg, and gi^nerally from the two outer to(‘s, liav(‘, 
according to tlie (excellent aidhordy of i\rr. IFi^witt, been 
.seen to exceed tlie wing-feathers in Imigtli, and in one 



I'LEXori .WSCIJ.S \M) TENIIONS OF THE HAND OF NYt i' IC E t! 1 s 
I’ronutor tcivs. F.a. Flcxctv suMiiiiis (li{;itornin. F.p FIrxoi j)iulmiilns 
J'.l.j). l’Jc\or lonjjcis iiollicis, 

ca.se were actually nine and a lialf inches in lengtli ! As 
Air. Blyth lia.s remarked to me, tliese ](‘g-feat]i(*rs re.semhle 
the jirimary wing-leatliers, and are totally unlike tlu^ fine 
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down which naturally grows on the legs of some birds, 
such as grouse and owls. Hence it may be suspected that 
excess of food lias first given redundancy to the plumage, 
and then that the law of homologous variation has led to 
the development of feathers on the legs, in a position 
corresponding with those on the wing, namely, on the 
outsider of the tarsi and toes. T am strengthened in this 
belief by the following curious case of correlation, which 
for a loTig time seemu'd to me utterly inexplicable, — 
namely, that in pigeons of any breed, if the legs are 
feathered, the two outer toes are partially connected by 
skin.* These two outer toes correspond with 'our third 
and fourth toes. Now, in the wing of the pigeon’ or any 
other bird, the first and fifth digits are wholly aborted; 
the s(‘cond i^ rudimentary, and carries the so-called 
‘bastard wing;’ whilst the third and fourth digits an*, 
coinplet(dy united and enclosed by skin, together forming 
the extremity of the whig. 8o that in feather-footed 
])igcons not only docs the exterior surface support a rpw 
of long feathers like wing-feathers, but the very same 
digits which in the wing are completely united by skin 
become ])artially united by skin in the feet ; and thus, by 
the law of the correlated variation of homologous parts, 
we can understuiid the curious connexion of feathered 
legs and membrane between the outer toes.” 

Irregularities in the circulating system arc far from 
uncommon, and sometimes illustrate this homological ten- 
dency. friend and colleague Mr. George G. Gascoyen, 
surg('on at St. Clary’s Hospital, has supplied me with two 
instances of symmetrical affections which have come under 
his observation. 

In the first of these the brachial artery bifurcated almost 
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at its origiu, the two halves re-uniting at the elbow-joint, 
and then dividing into the radial and ulnar arteries in the 
usual manner. In the second case an aberrant artery was 
given off from the radial side of tlie brachial artery, again 
almost at its origin. This aberrant artery anastomosed 
below the elbow-joint with the radial side of the radial 
artery. In each of these cases the right and left sides 
varied in precisely the same manner. 

Thirdly, as to pathology. Mr. James Paget, ^ speaking of 
symmetrical diseases, says : A certain morbid change of 
structure on one side of the body is repeated in the exactly 
corresponding part of the other side.’’ lie then quotes and 
figures 3 , diseased lion’s pelvis from the College of Surgeons 
Museum, and says of it : Midtiform as the pattern is in 
which the new bone, the product of some disease com- 
parable with a human rheumatism, is de2)osited — a iiattern 
more complex and irregular than tlie S])ots upon a map — 
there is not one spot or line on one sidci which is not rc- 
j^rcsented, as exactly as it would be in a mirror, on the 
other. The likeness has more than dagucrreotyiie exact- 
ness.” He goes oil to observe: “I need not describe 
many examples of such diseases. Any out-patients’ room 
will furnish abundant instances of exact symiiKitry in tlie 
eruptions of eczema, lejira, and 2)soriasis ; in the deformi- 
ties of chronic rheumatism, the jiaralyses from lead; in 
the eruptions excited by iodide of potassium or copaiba. 
And any large museum wdll contain exanijJes of equal 
symmetry in syj^hilitic ulcerations of the skull; in 
rheumatic and sy^diilitic dejiosits on the tibiie and other 
bones ; in all the effects of chronic rheumatic arthritis, 
whether in the bones, the ligaments, or the cartilages; 

^ “ Lectures on Surgical Pathology,” 1853, vol. i. jd. 18. 
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ill tlie fatty and earthy deposits in the coats of 
arteries.” ^ 

He also considers it to he proved that, Next to the 
jiarts whicli are symmetrically jdaced, none are so nearly 
identical in corri])osition as those wliich are homologous. 
For example, tlie hacks of the hands and of the feet, or the 
palms and soles, are often not only symmetrically, hut 
similarly, affected with psoriasis. So are the elhows and 
the knees ; and similar portions of the thighs and the arms 
may he found alfected with ichthyosis. Sometimes also 
specimens of fatty and earthy deposits in the arteries 
occur, in which exact similarity is shown in ithe plan, 
though not in the degree, with which the disease affects 
severally the .humeral and femoral, the radial and peroneal, 
the ulnar and posterior tihial arteries.” 

Dr. William Budd^ gives numerous instances of sym- 
metry in disease, both lateral and serial. Thus, amongst 
others, we have one case (William Godfrey) in which the 
hands and feet were distorted. ‘‘The distortion of the 
right hand is greater than that of the left, of the right foot 
greater than that of the left foot.” In another (Elizabeth 
Alford) lepra affected the extensor surfaces of tlie thoracic 
and ])elvic limbs. Again, in the case of skin disease illus- 
trated in Idate III., “ The analogy between the elbows and 
knees is clearly expressed in the fact that these were the 
only parts affected with the disease.”^ 

Professor Burt Wilder,^ in his paper on “ Pathological 

1 “ Lectures on Surgical Patliology,” 1853, vol. i. p. 22. 

2 Sec “ Meilico-Ohirurgical Traiisuctious,” vol. xxv. (or vii. of 2nd s(iries), 

1842, p. 100 , PI. in. 

^ Ibid., p. 122. 

^ Sec Boston Medical and Surgical Journal for April 5, 1866, vol. Ixxiv. 
p. 189. 
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Polarities/’ strongly supports tlie philosophical importance 
of these peculiar relations, adding arguments in favour of 
antero-posterior homologies, which it is here unnecessary 
to discuss, enough having been said, it is believed, to 
thoroughly demonstrate the existence of those deep in- 
ternal relations which are named lateral and serial 
homologies. 

What explanation can be offered of these phenomena ? 
To say that they exhibit a “ nutritional relation ” brought 
about by a “ balancing of forces ” is no explanation of the 
fact. The changes are, of coursCy brought about by a 
'' nutritional ” process, and the symmetry is undoubtedly 
the re^ilt of a “ balance of forces,” but to say so is a 
truism. The question is, what is the cause of this '' nutri- 
tional balancing”? It is here contended that tliis “balan- 
cing ” must be due to an internal cause wliich at present 
science is utterly incompetent to explain. It is an internal 
property possessed by each living organic wliole as well 
as by each non-living crystalline mass, and' that there is 
such internal power or tendency, which may be termed a 
“polarity,” seems to l)e demonstrated by the instances 
above given, which can easily be multiplied indefinitely. 
IMr. H Spencer^ (speaking of the reproduction, by budding, 
of a Begonia-leaf) recognizes a power of the kind. He says : 
“We have therefore no alternative but to say, that the 
living particles composing one of these fragments, have an 
innate tendency to arrange themselves into the shape of 
the organism to which they belong. We must infer that 
a plant or animal of any species, is made up of special 
units, in all of which there dwells the intrinsic aptitude 
.to aggregate into the form of that species: just as in the 

^ “ Prindpl(is of Biology,” vol. i p. 180. 
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atoms of a salt, tliere dwells the intrinsic aptitude to 
crystalli;ie in a particular way. It seems dihicult to con- 
ceive that this can be so; but we see it is so.” .... ''For 
this property there is no fit term. 1 f we accept tlie Avord 
polarity, as a name for the force by which inorganic units 
are aggregated into a form peculiar to them; we may 
a])|)ly this Avord to the analogous force displayed by 
organic units.” ^ 

Dr. Jeffries Wyman, ^ in his ]>aper on tlie “ Symmetry 
and Homology of Limbs,” has a distinct chapter on the 
" Analfigy between >Symmetry and Polarity,” illustrating it 
]>y tlie effects of magnets on " particles in a polar condition.” 

iMr. J. J. jMuiphy, after nothdiig^ the power Avhich drystals 
have to re[)aii.* injuries inflicted on them and the modifica- 
tions they undergo through the intiuence of tlie medium in 
Avliicli they may be formed, goes on to say “ It needs no 
proof that in the case of s])heres and crystals the forms 
and tli(} striu'tures are the effect, and not tlie cause, of the 
formative principles. Attraction, Avhctlier graAutative or 

^ Ml’. S}HMK‘('r, in an a])|)(‘ii(lix to IIk* lirsi volume ol“ iJie “ ]^nnei])les of 
niolo^Hy,” lias e\}»l:iined rully wliat lie means 1»> llir -word “Uiiiale.” 

lie attiilmles “iinialo tendencies” entirely to the iiilieiiled stnietnri’S of 
tli(* “physiological units” ju’oduced in them hy Ihe forces of the 

organisms throuj^h which they liave hi'ini tnuismil ted during the serial 
evolution of sucli organisms. Tin's, however, is ji mere moving of the dilli- 
culty u slej) backwards ; ami lie hy no means gets rid of (what nevi*r can 
be got ri<l of) tlie eom;eption of innate powm- — of forei* proceeding from tin* 
orginiism as distiiignislied from force proceeding towards the organism. At 
the very least. Air. Sjieiieer must attrihnte to Ids ultimate units an innate 
pow(‘r of inheriting etfeets of ancestral moditicatious, and this is, in ]!rin' 
ei])le, a power full}" as mysterious as any foi- whieh the’ author of this 
hook here eouliuids. 

- See the “Proceedings of the Boston Soeii’ty of Natural History,” 
vol. xi. June 1807. • 

^ “Habit and Intelligence,” vol. i. p. 75. 


^ Ibid. i\ 11‘J. 
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oapillary, produces the spherical form; the spherical form 
does not produce attraction. And crystalline polarities 
])roduce crystalline structure and form ; crystalline struc- 
ture and form do not produce crystalline 2 )olarities. Tlu* 
same is not ([uite so evident of organic forms, hut it is 

equally true of them also.’* “ It is not conceivahle 

that the microscope should reveal ])eculiariti(is of struc- 
ture corresponding to peculiarities of habitual tendency iji 
the embryo, which at its first formation has no structure 
whatever;”^ and he adds that “ there is something quit(‘ 
inscrutable and mysterious ” in the formation of a new 
individual from the gcu'miiial matter of the embryo. In 
anothei place^ he says: We know that in crystals, not- 
withstanding the variability of form within the limits of 
the same species, there are definite and very ])eeuliar 
formative laws, which cannot possibly depend on any- 
thing like organic functions, because crystals huxe no such 
runctions ; and it ought not to surprise us if tluu'e ar(‘, 
similar formative or morphologhad laws among organisms, 
which, like the formative laws of crystallization, cannot b(i 
referred to any relation of form or structure to fuiuttion. 
Especially, T think, is this true of the lowest organisms, 
many of which show great beauty of form, of a kind that 
a])pcars to l)e altogidher due to symmetry of growth ; as 
the beautiful star-like rayed forms of the (fnnifluHnr/nr, 
which are low animal organisms not very diflercuit from 
the Foraniinifera.” Their “definiteness of form doi‘s not 
appear to be accompanied by any corresjionding dif- 
ferentiation of function between different parts; and, so 
far as 1 can sc!e, the beautiful regularity and symmetry of 
their radiated forms are altogether due to unknown laws 

1 “ IIiiLit and vul. i. ]). 170. - Itid. }). 220. 

P 
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of syiniiietry of nrowtli, just like the equally beautiful and 
soiuewliat similar forms of the compound six-rayed, star- 
sliaped crystals of snow.” 

Alt<3gether, then, it appears that each organism has an 
innate tendency to develop in a symmetrical manner, and 
that this tendency is controlled and subordinated by the 
action of external conditions, and not tliat this symmetry is 
superinduced only rfh cxfc.rno. Tn fact, that each organism 
has its own internal and special laws of growth and 
development. 

If, then, it is still necessary to conceive an internal law 
or “substantial form,” moulding each organic .being and 
directing its d(iveloj)ment as a crystal is built up, only in 
an indefinitely more complex manner, it is congruous to 
imagine the existence of some internal law accounting 
at the same time for specific divergence as well as for 
specific identity. 

A principle i*egulating the successive evolution of dif- 
ferent organic forms is not one whit more mysterious 
than is the mysterious power by which a particle of struc- 
tureless sarc-ode d(‘V(‘lops successively into an egg, a grub, 
a chrysalis, a biittertiy, all the conditions, cosmical, phy- 
sical, (du'Diical, and vital, lunng 8up])lied which are the 
i'c(piisite ac(a)mpaniinents to determine such evolution. 



ClIAITEK IX. 

i:voumox ,\ni) ktiiics. 

Tlie origin t)r monils ;ni iiKjiiiiy not to tlin subject of this liook, — 

Mod(3ni utilitarian view as to that ori<;iii.— M r. D.irwiii’s sjjeeiilatioii 
as to tlio ori^uii of the ahhoiTeiu^o of incest. — faiise assi‘;neil ly liiiii 
insiillicie'Ut. — ('are, of (lie. a.i^ed and inlirin (»))|)osed by “ Natural Sch'c- 
tioii;^ also self-abuei^atiou and asceticism. — I)istiuctu(?ss of the ideas 
“nj^bt” and “useful.” — Mr. John Stuart Mill.-dnsuiricieiicv of 
“Natural Selecttioii” to account for the orij^in of the distiucliou 
between duly and [)rolit. — Distinction of moral acts into “material” 
and “formal.” No ;:,uound for bclh*vin^ that formal morality exists in 
brutes. — Kvideiice that it docs exist in sava;.fes. — Facility with whiidi 
.savaj^es may be uiisundcrstoo«l.--()])jections as to div(Tsity of customs. — 
^Ir. Hutton’s revi(i\\ of Mr. J lerbert Spencer. • • Anticipatory ebaracdei- of 
morals. — Sir John Lub])ock’s exphmation. Summary and conclusion. 

Any inquiry into tlu*. oiq^iii of tho notion of morality” — 
the con(3eption of “rii»ht” — nniy, perhaps, he considered 
as somewliat remote from the cpiestion of tJie ( Jenesis of 
Species; the more so since iNFr. Darwin at one time dis- 
claimed any pretension to explain the ola^in of tlie ln\L;her 
psycliical phenomena of man. llis disciples, ltowc‘ver, 
were never ecpially reticent, and indeed he himself is now 
not only about to produce a work^ on man (in which this 

^ The work referred to is the “ De.seciit of ^Fan,” which lias appeared since; 
the ])ublication of the fust edition of tliis book. Mr. Darwin has therein 
justitied the; author’s autieipatious, and has asserted in the; strongest tcuans 
the identity in kind of the mental fjieiiltics of men and lirnte.s, and has 
thoroughly coufouuded our moral judgments with the gregarious iii.stinels 
«yf liea.'sts. 

i> 2 
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question must be considered), but be lias distinctly 
announced the e.x tension of the application of bis theory 
to the very pbenomena in question. He says ‘^Intbe 
distant future I see open fields fur far more important 
researcbes. rsycbology will be based on a new foundation, 
that of tlie necessary acquirement of each mental power 
and capacity ])y gradation. Light will be thrown on the 
origin of man and liis Iiistory.” It may not be amiss then 
to glance at tlie question, so much dis]mted, concerning 
the origin of ethical conceptions and its bearing on tlie 
theory of “ N'atural Selection.”^ 

The followers of ^Ir. John Stuart ^Till, of Mr. Herbert 
Spencer, and apparently, also, of ^h. Darwin, assert that 
in spite of the great imsp.nt difference between the ideas 
“useful’' and “right,” they are, nevertheless, one as^to 
their orifjin., and that that origin consisted ultimately of 
])leasurable and painful sensations. 

They say that “ Natural Selection ” has evolved moral 
conceptions from perceptions of what was useful, i.c. 
pleasurable, by having through long ages preserved a 

^ of Species,” />tli edition, 1860, ]>. .577. 

*“ Since, the first edition of this work appean'd, ]\Ir. Darwin lias fully 
explained liis views as to morality, and has identified the. “moral sense” 
with “stronger and more persistent instincts.” .No argunumt, however, 
has been employed, an<l no facts adduced, which even tend to answer the 
ol)jeetions here urged. Mr. Darwin seems not jidecpiately to recognize 
tlie points which reipiire to ho met, and while he brings forward instances 
.hearing on the acquisition of matcrialhf movA habits (which are utterly 
trivial and beside the point), he literally does not say one word in ex- 
planation of the genesis of formal morality (with which we are alone con- 
eerued), nor even pretend to show how the gn^garious instinct of a herd 
becomes metamorphosed into a eommon moral judgment. While therefore 
the author has the satisfaction of fooling that he has not misrepresented 
Mr. J.)arwin, he ahso feels that he has nothing wliatever substantial to 
retract, or even to modify, in Ids former assertions and arguments. 
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predominating number of those individuals who have had 
a natural and spontaneous liking for practices and habits 
of mind useful to the race, and that the same power has 
destroyed a predominating number of those individuals 
who possessed a marked tendency to contrary practices. 
The descendants of individuals so preserved liave, they 
say, come to inherit such a liking and such useful habits 
of mind, and at last (finding this inherited tendency thus 
(existing ill themselves, distinct from their tendency to 
conscious self-gratification) have become apt to regard it 
as fundamentally distinct, innate, and independent of all 
(‘xperience. In fact, according to this school, the idea of 
“ right ' is only the result of the gradual accretion ot uselul 
predilections which, from time to tinu^, arose in a series of 
ancestors naturally s(‘lected. In this way, “morality” is, 
as it were, the congealed past experience of the rac(s and 
“ virtue ” becomes no more than a sort of “ retrieving, 
which the thus improved human animal practises by a 
perfected and inlierited habit, rc^gardless of self-gratifica- 
tion, just as the brute animal has acMiuired tlie habit ol 
seeking prey and bringing it to his master, instead oi 
devouring it himself. 

Though jNIr. Darwin has not as yet expressly advocated 
this ^'iew, yet some remarks made by him appear to show 
his disposition to sympathise with it. Tlius, in his work 
oil “Animals and ITaiits under Domestication,” ^ he asserts 
tliat “ the savages of Australia and South America l.iold 
the crime of incest in abhorrence ; ” but he considers that 
this abhorrence has probably arisen through “^Natural 
Selection,” the ill effects of close interbreeding having 
caused the less numerous and less liealthy offspring of 


1 Vwl. ii. 1'. 122. 
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incestuous unions to disappear by degrees, in favour of the 
descendants (greater both in number and strength) of indi- 
viduals who naturally, from some- cause or other, as he 
suggests, preferred to mate with strangers rather than with 
close blood-relations; this preference being transmitted 
and liGcoming tlms iristinctive. or liabitual, in remote 
descendants. 

Jhit on iVlr. Darwin’s own ground, it may be objected 
that this notion fails to account for “abhorrence,” and 
“moral reprobation;” for, as no stream can ris(; higher 
than its source, the original “ slight feeling ” which was 
vsr/)fl would have been perpetuated, l)ut would never have 
beciii augmented beyond the degree requisite to 'ensure 
this benelicial preferciioe, and therefore would not certainly 
have become magniiied into “abhorrence.” It will not 
do to assume that the union of males and females, each 
])0ssessing the required “ slight feeling,” must give rise to 
ofispring with an intensified feeling of the same kind; for, 
apart from reversion, Mr. Darwin has called attention t(i 
the unexpected modilications which sometimes result from 
the union of dmilarly constituted parents. Thus, for 
example, he tells us:^ “If two top-knotted canaries are 
matched, the young, instead of having very fine top-kiiots, 
are generally bald.” From examples of this kind, it is 
fair, on Darwinian principles, to infer that the union of 
])arents who j)osscssed a similar inherited aversion might 
result in phenomena quite other than the augmentation ol‘ 
such aversion, even if the two aversions should be alto- 
gether of the same kind ; while, very probably, they might 
be so dillerent in their nature as to tend to neutralize each 
other. Besides, the union of parents so similarly emotional 
^ “ Aiiimuls and Plants under Domestication,” vol. i. p. 295. 
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would be rare indeed amongst savages, ‘where marriages 
would be owing to almost anything rather than to con- 
geniality of mind between the spouses. ]\Ir. Wallace tells 
iis,^ that they choose their wives for rude health and 
physical beauty,’’ and this is just what might be naturally 
supposed. Again, we must bear in mind the necessity 
there is that vianjj individiuds should be similarly and 
simultaneously affected with this aversion from con- 
sanguineous unions ; as we have seen, in the second 
chapter, how infallibly variations presented by only a few 
individuals tend to be eliminated by mere fuix^e of num- 
bers. Mj. Darwin indeed would throw back this aversion, 
if possible, to a pre-human period ; since he s])eculates as 
to whether the gorillas or orang-utans, in effecting their 
matrimonial relations, show any tendency to res])ect the 
prohibited degrees of allinity.‘^ No tittle of evidence, 
however, has yet been adduced pointing in this direction; 
though, surely, if it were of such importance and efficiency 
as to result (through the aid of Natural Selection ” alone) 
in that '' abhorrence ’’ before s])oken of, we might expect 
to be able to detect unmistakeable evidence of its incipient 
stages. On the contrary, as regards the ordinary apes (for 
with regard to the highest tliere is no evidence of the 
kind) as we, see them in confinement, it would be difficult 
to name any animals less restricted, by even a generic bar, 
in the gratification of the sexual instinct. And although 
the conditions under which they have been observed are 
abnormal, yet these are hardly the animals to present us, 
in a state of nature, with an extraordinary and exceptional 
sensitiveness in such matters. 

1 Natural Selection,” p. 350. 

2 “Animals and Tlaiits under Domestication,” vol. ii. 
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To take an altogether different case. Care of, and tender- 
ness towards, the aged and infirm are actions on all hands 
admitted to he “ right but it is difficult to see how such 
actions could ever liave been so useful to a community as 
to liavc been seized on and developed by the exclusive 
action of the law of the “ survival of tlie fittest.’' On the 
contrary, it seems probable that on strict utilitarian 
princii)les tlie rigid ])olitical economy of Ticrra del Fuego 
would have been eminently favoured and diffused by the 
impartial action of “Natural Selection” alone. By the 
rigid political economy referred to, is meant that destruc- 
tion and utilization of “useless mouths” which Mr. Darwin 
hinis(df describes in his highly interesting “ Journal of 
Researclies,’’^ lie says: “Jt is certainl}^ true, that when 
pressed in winter l)y hunger, they kill and devour their old 
women before tlu^.y kill their dogs. The boy being asked 
why they did this, answered, 'Doggies catch otters, old 
women no.’ They often run away into the mountains, but 
tlu‘y are pursued by the men and brought back to the 
slaughter-liouso at their own firesides.” ]\Ir. Edward 
Bartlett; who has recently r(ituriied from the Amazons, 
reports that at one Indian village, where the cholera made 
its appearaiK'e, the whole population immediately dispersed 
into the woods, leaving the sick to perish iincared for and 
alone. Now, had the Indians remained, undoubtedly far 
more would have died ; as doubtless, in Tierra del Fuego, 
the destruction of the comparatively useless old women 
has often been the means of ])reserving the healthy and 
I’oprodiielivo young. Such acts surely must be greatly 
favoured by’ the stern and unrelenting acition of exclusive 
“ Natural Selection.” 


^ Se(! 2ml cditiuii, vol. i. p. 214. 
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In the same way, that admiration which all feel for acts 
of self-denial done for the good of others, and tending oven 
towards the destruction of the actor, could hardly he 
accounted for on Darwinian principles alone; for self- 
iiiimolators must hut rarely leave direct descendants, while 
the community they henetit must by their destruction 
tend, so far, to morally deteriorate. But devotion to others 
of tV»e same community is by no means all that has to he 
accounted for. Devotion to the wliole human ra(?e, and 
devotion to Ood — in the form of asceticism — have been 
and are very generally recognized as good ; ” and the 
author cmitemls that it is simply impossihU' to coiu^eiva^ 
that such ideas and sanctions should have been developcnl 
by ‘‘Natural Selection’' alone, from only that d(‘gree of 
unselfishness necessary for the ])reservation of biaitally 
harbarous ('onnnuiiities in the struggle> for life. That 
degree of unsellisliness once attained, further improvement 
would be checked by th(‘ mutual opposition of diverging 
moral tendencies and spontaneous variations in all diroe- 
lions. Added to which, we have the principle of rev(‘rsion 
and atavism, tending powerfully to restore and reproduci^ 
that more degraded anterior condition whence the later 
and better state i)ainfully emerged. 

Very few, however, dispute the complete distinctness, 
here and now, of the ideas of “ duty ” and “ interest,” what- 
ev(ir may have heen the origin of those ideas. No oiu^ 
pretends that ingratitude may, in any past abyss of time, 
have been a virtue, or that it may l)e such now in Arcturns 
or the Pleiades. Indeed, a certain eminent writer of the 
utilitarian school of ethics has amusingly and instructively 
shown how radically distinct even in his own mind are the 
two ideas which die nevertheless endeavours to identify. 
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John Stuart Mill, in his examination of Sir William 
Hamilton’s riiilosophy,” says If I am informed that the 
world is ruled by a being whose attributes are infinite, but 
what they are we cannot learn, nor what the principles of 
his government, except that ‘the highest human morality 
which w'o are capable of conceiving ’ does not sanction 
them ; convince me of it, and I will bear my fate as I may. 
Ihit when 1 am told that I must believe this, and at the 
same time call this being by the names which express and 
aflirni the highest human morality, I say in plain terms 
that I will not. Whatever power such a being may have 
ovc‘r me, there is one thing which he shall not do i he shall 
)iot coni])el me to worship him. I will call no being good, 
wlio is not what T mean when I apply that epithet to my 
fellow-creatures; and if such a being can sentence me to 
hell for not so calling him, to hell I will go.” 

This is un([uestionably an admirable sentiment on the 
])art of ]\rr. ]\Iill (with which every absolute moralist will 
agree), but it contains a complete refutation of his. own 
position, and is a capital instance- of the vigorous life of 
moral intuition in one who professes to have eliminated 
any fundamental distinction between the “right" and the 
“ exj)eclient.” For if an action is morally good, and fo be 
done merely in proportion to the amount of pleasure it 
secures, and morally bad and to be avoided as tending 
to misery, and if it could be irrovcd that by calling God 

^ Page 103. 

2 1 liiiv« not the iin*rit of tlotocting tliis iiioonsisteiiny ; it was pointed 
out to me by my friend Die Kev. AV. W. lloberts. It is a good exami>le 
of the refutations whieli Mr. Mill, every now and tluui, gives himself — 
mueh the kind of thing which Professor Masson calls “a trap-door opened 
by Mr. Mill himself in the floor of his own philosophy .” — Recent British 
Philosophy y p. 339. " 
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good — whether lie is so or not, in our sense of the term, — 
we could secure a maximum of pleasure, and by relusing 
to do so we should incur endless torment, clearly, on 
utilitarian priiici 2 )h^s, the flattery would be good. 

]\Ir. Mill, of course, must also mean that, in the matter 
in cpiestion, all men would do well to act with him. 
Therefore, he' must mean that it woidd be well for all to 
accept (on the hypothesis above given) infinite and final 
misery for all as the result of the })ursuit of happiness 
as the only end. 

It must be recoll(*cted that in consenting to woi'ship this 
uidioly God, IMr. jMill is not asked to do harm to his neigh- 
bour, f^o that his ixifusal reposes simply on his penu'jHion 
of the immorality of the re([uisition. 

It is also noteworthy that an omni])otent Deity is sup- 
posed incapable of altering Mr. Mill’s mind and moral 
perceptions ! 

Mr. Mill’s d(‘cision is right, but it is diHicult indeed to 
see how, witliout the recognition of an “ absolute morality,’' 
he can justify so utter and final an abandonment of all 
utility in favour of a clear moral perception. 

These two ideas, the “ right " and the “ useful,” being so 
distinct here and now, a greater difficulty meets us with 
legard to their origin from some common source, than met 
us when considering the difficulties as to the incipient 
stages of certain bodily structures. For the distinction 
between the “ right ” and the useful " is so fundamental 
and essential, that not only does th^ idea of benefit^ not 
enter into the idea of duty, but we see that the very fact 
of an •act 7iot being beneficial to us makes it the more 
praiseworthy, while gain tends to diminish the merit of an 
action. Yet this idea, “right,” thus excluding, as it does, 
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all reference to utility or pleasure, has nevertheless to he 
constructed and evolved from utility and pleasure, and 
ultimately from pleasurahle sensations, if we are to accept 
pure Darwinianisni : if we are to accept, that is, the evolu- 
tion of man’s psychical nature and highest powers, hy 
tlie exclusive action of “Xatural Selection,” from sikjIi 
laculties as are possessed hy hrutes; in other words, if 
we are to h(dieve that the conce])tions of the highest 
human morality arose through minute and fortuitous 
variations of hrutal desires cand appetites in all couceivahle 
directions. 

It is here contemhul, on the other liand, that conser- 
vation of any such variations could ever have given rise t(» 
the laintest heginning of any sue.li moral perceptions; that 
hy “Xatural Selection” alone th(‘, maxim fuit nf(C 

nrhnn, could not have heeu c!\cogitated, still less havij 
found a widespread acceptance ; that it is impotent to 
sugg(ist (^\xm an approach towards an ex])lanatiou of tlie 
Jirst hnjumiiHj ()[ the idea of “right.” It need hardly 1)(‘ 
remarked that acts may he distinguished not only as plea- 
surahle, ustd'ul, or heautiful, ])ut also as good, in two dil- 
fereiit senses : (1) viateriaJljj moral acts, and (IJ) acts 
which are Jormalhj moral. The first are acts good in them- 
selves, as ar/s, apart from any intention ot the agent which 
may or may not have been directed towards “ right.” T\w 
s(‘cond are acts which are good not only in themselves, as 
acts, hut also in the deliberate ink. ‘if ion of the agent who 
recognizes his actions as being “right.” Thus acts may he 
unit c rial I ij- moral or immoral, in a very high degree, with- 
out being in the least formal tij so. Tor example, a«person 
may tend and ministei* to a sick man with scrupulous care 
and exactness, having in view all the time nothing hut the 
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futui’e reception of a good legacy. Another may, in tlie 
dark, shoot his own father, taking him to be an assassin, 
and so commit what is matcrialhj an act of parricide, 
though Jormalhj it is only an act of self-defence of more or 
less culpable rashness. A woman may innocently, because 
ignorantly, marry a married man, and so commit a matmal 
act of adultery. She may discover the tacts, and persist, 
and so make her act formal also. 

Actions of brutes, such as those of the bee, the ant, or 
the beaver, however materially good as regards their rela- 
tion to the community to which such animals belong, are 
al)soluteky destitute of the most iiici[)ient degree of real, 
lx. forhial “goodness,” because unaccompanied by mental 
acts of conscious will directed towards the fulfilment of 
duty. Apology is due for thus stating so elementary a 
distinction,^ but the statement is not siipei'lluous, for con- 
fusion of thought, resulting from conlbunding together 
these very distinct things, is unfintunately Jar from 
uncommon. 

Thus, some Darwinians assert that the germs of morality 
exist in brutes, and we have seen that Mr. Darwin himself 
speculates on the subject as regards the highest aj)es. It 
may safely be aflirmed, however, that there is no trac(i in 
brutes of any actions simulating morality which are not 
explicable by the fear of punishment, by the hope of 
pleasure, or by personal affection. No sign of moral r(^- 
])robation is given by any brute, and y(it bad sucli existed 
in germ through Darwinian abysses of past tinut some 
evidence of its existence must surely have been remdered 
perceptible through “ survival of tlie fittest ’’ in other forms 

1 Since tlie publication of Mr. Darwin’s “Descent of Man,” it has become 
evident that this apology was an iiiiiiecessary one. 
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besides man, if that ‘‘ survival ” has alone and exclusively- 
produced it in him, 

Abundant examples may indeed be brought forward 
of useful acts which simulate morality, such as parental 
care of the young, &c. But did the most undeviating 
habits guide all brutes in such matters, were even aged 
and infirm members of a community of insects or birds 
carefully tended by young which benefited by their expe- 
rience, such acts would not indicate even the faintest 
rudiment of real, i.c. formal, morality. Natural Selection ” 
would, of course, often lead to tlie preYg.lence of acts bene- 
ficial to a community, and to acts materially good ; but 
unless they can be shown to lie formally so, they are not 
in tlie least Jto the point, they do not offer any explanation 
of the origin of an altogether new and fundamentally 
different motive and conception. 

It is interesting, on the other hand, to note Mr. Darwin’s 
statement as to the* existence of a distinct moral feeling 
even in perhaps the very lowest and most degraded of all 
the human races known to us. Thus, in the same ‘fJournal 
of Ilesearches ” ^ before ([uoted, bearing witness to the exist- 
ence of moral reprobation on the part oh the Tuegians, he 
says : The nearest ap])roa(;h to religious feeling which I 
heard of was shown by' York Minster (a Fiiegian so 
named), who, when Mi\ Bynoe shot some very young 
ducklings - as s[)eciinens, declared in the most solemn 
manner, "Oli, ^Ir. Bynoe, much rain, snow, blow much.’ 
This was evidently a retributive punishment for wasflng 
human food.” 

Mr. Wallace gives valuable testimony, in his ''Malay 
Archipelago,” to the existence of a very distinct, and even 
^ Vol. i. p. 215. 
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highly developed moral sense in the natives with whom he 
became acquainted, in one case/ a Papuan wlio had been 
paid in advance for bird-skins, and wlio had not been able 
to fulfil his contract before Mr. Wallace was on the point 
of starting, “came running dpwn after us holding up a 
bird, and saying with great satisfixction, ‘Now I owe you 
nothing ! ’ ” And this though he could have withheld pay- 
ment with complete impunity. 

Mr. Wallace’s observations and opinions on this head 
seem hardly to meet with due appreciation in Sir John 
Lubbock’s recent work on Primitive IVlan.- Put consider- 
ing the jcute powers of observation and the industry of 
Mr. Wallace, aiid*cspecially considering the years he ])asscd 
in familar and uninterrupted intercourse with native's, his 
opinion and testimony should surely carry with it great 
weight. - Me has informed the author tliat he Ibnnd a 
strongly marked and widely diffused modesty, in sexual 
matters, amongst all the tribes with which he came in co.n- 
tact. In the same way Mr. Ponwick, in his work on the 
Tasmanians, testifies to the modesty exhibited by the naked 
females of that race, who by the decorum of their ])Ostur('s 
gave evidence of the possession in germ of what under 
circumstances wouhl become the highest chastity and re- 
finement. 

Hasty and incomplete observations and inductions are 
prejudicial enough to pliysical science, but when their efle(;t 
is to degrade untruthfully our common humanity, there is 
an additional motive to regret them. A hurried visit to a 
tribe, whose language, traditions, and customs arc unknown, 

^ “Malay Archipalago," vol. ii. p. 365. 

“The of Civilization and the Primitive Condition of Man,” 

p. 261. Longmans, 1870. 



224 


THE GENESIS OF SPECIES. 


t 


[Chat. 


is sonielimes suflicieiit for “ smart ” romai’ks as to 

^'apo characters,” &c., which are as untrue as irrelevant. It 
should not he forgotten how extremely diilicult it is to enter 
into tlie ideas and fee.lings of an alien race. If in the nine- 
leenth century a French tlieatrical audienen can witness 
witli acquiescent ajjproval, as a t}’[)e of English manners 
and ideas, tlie rei)resentalion of a numpiis who sells his 
wife at Smithlield, &c. \:c., it is surely no wonder if the 
ideas of a trihe of newly visited savages should he more or 
h.'ss Jiiisunderstood. To enter into such ideas requires long 
and familiar intimacy, like that experienced Ijytlai explorer 
of the Malay Archipelago. From liim and other}^, we have 
ahundant evidimce that moral ideas exist, at least in germ, 
in savage rpees of men, while they sometimes attain even 
a highly developed state. No amount of (widence as to 
acts of moral depravity is to the point, as the object here 
aimed at is to estahlish that moral intuitions vxid in 
savages, not that their actions are good.^ 

Dhjections, how(iver, are sometimes drawn from the dif- 
f(‘rent notions, as to the moral value of (u*rlain acts, enter- 
taimul by ukui of various (jountries or of dii’feront (‘])Ochs ; 
also IVom the dilliculty of knowing what particular actions 

> As to tli(‘ riin<liiiii(*iital nml ossciilial siiniliuitv iiicii of tlu^ 

most (livcM'so- lai'cs, Mr, Darwin’s recent work on the “ DeseiMit of Man,” 
vol, i, ])]). til and 2S2, may be ((iioteil with advantaL!:t\ tie there tells ns: 
“’fhe Kne^ians rank amoii<^st tlie lowest barbarians ; but f was conlinu- 
ally strnek with snr|)rise how closely tlie three natives on board If.M.S. 
‘ l)eaj>’li*,’ who liad lived some years in Miii^land and eonld talk a little 
Kn.i^lisli, resi'inliled ns in disposition and in most of onr menial faenlties.” 
A.i’-ain : “The American aborif^ines, Xegroes and Knropeans diifer as 
innch from each other in niiml as any three races that can lie named ; yi't 
I was iueessantly strnek, wiiilst living with the Knegians on lioard the 
‘ Ueagle,' with tile many little traits of eharaeter hliowing how similar their 
minds wen* to onrs ; and so it was with a I’nll- blooded negro with whom I 
liapjiened once to be intimate.” 
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iij cci'taiii cases are tlie riglit ones, and from the elleels 
which prejudice, interest, passion, habit, or even, indirectly, 
])hysical conditions, may have upon our moral ])erce])tions. 
Thus Sir John Lubboiik speaks^ of certain Feejceans, who, 
according to tlie testimony of IMr. Hunt,- have the custom 
of piously clioking their parents under certain eiixaim- 
staiK'es, in order to insure their liappiness in a future life. 
Should any one take sucli facts as telling (f(f(/insl tin' 
belief in {in absolute morality, he would sliow a comjJi^te 
niisap])i“(Jiension of the point in dispute; for sncli faids tell 
in/(n'anr ol‘ it. 

\V(n‘(‘- it ass(‘rt('d tliat man poss(\ss('s a distinct innate 
[)ow(U- and faculty of iidallibly a])plying thij moral rnl(‘ in 
each parlicular casiy tin' illustration would be to the ])oin(.. 
lint all tlnat ikhmI Ixi cont(‘nd(‘d for is that tlu* intt'llecl. can 
j)crceive not only truth, hut also a ([luility of “higher” 
which ought to be followcul, and of “ lower” which ought to 
be avoided when two lines of conduct jirc' ])r('S(!nle,d to th(^ 
will for choic(‘, the intellect so acting being th(‘ consci('nc(\ 
This has been wt*ll ])ut by Mr. James Martini'iiu in bis 
exc.ellent (\ssay on \Vh(‘W(*irs IMorality. Hi^ saysd* “If 
moral good winu a (juality resident in ea(di action, as 
wliiteness in snow, or sweetiK*ss in fruits; {ind ii‘ the moral 
faenliy wiis our a])point(‘d instrument ibr (hUccting its 
presence; many consequeiu'cs would ensiu* which iire at 
variance with fact. The wide range of di(1en*nces obser- 
vable in the i*tliic/cd judgments of men would not (exist ; 
and even if they did, could no more, be ri'diuaMl and 
inodilied by discussion than constitutional differences of 

^ “ rriiiiilivc. Man,” p. 248. 

- “ Fiji and tin*. Fijians,” vol. i. ]>. ISC. 

•" “ Fssays,” Sc'cojul Series, vel. ii. |>. 18. 
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hearing or of vision. And, as the quality of moral good 
either must or must not exist in every important operation 
of the will, we should discern its presence or absence sepa- 
rat(ily in each ; and even though we never had the concep- 
tion of more than one insulated action we should be able to 
pronounce upon its character. This, however, we have 
plainly no power to do. Every moral judgment is relative*, 
and involves a comparison of two terms. When we praise 
, what hufi hem done, it is with the coexistent conception of 
something else that might have been done ; and when we 
resolve on a course as right, it is to the exclusion of some 
other tliat is wrong. This fact, that every ethical decision 
is in truth a jirefemieCy an election of one act as liigher 
than another, appears of fundamental importance in the 
analysis of the moral sentiments.” 

From this point of view it is plain how trilling are 
arguments drawn from the acts of a savage, since an action 
highly immoral in us might be one exceedingly virtuous in 
him — being the highest presented to his choice in his de- 
graded intellectual condition and peculiar circumstances. 

> It need only be contended, then, that there is a percep- 
tion of “ right ” incapable of further analysis ; not that 
there is any inlallible internal guide as to all the complex 
actions which present themselves for choice. The frimiple. 
is given in our nature, the afiMvMion of the principle is 
the result of a thousand educational influences. 

It is no marvel then that in complex “cases of con- 
science ” it is sometimes a matter of exceeding difficulty 
to determine which of two courses of action is the less 
objectionable. This no more invalidates the truth of 
moral principles than does the difficulty of a mathema- 
tical problem cast doubt on mathematical principles. 
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]Iabit, education, and intellectual gifts facilitate tlie cor- 
rect application of both. 

Again, if our moral insight is intensified or blunted by 
our habitual wishes or, indirectly, by our physical con- 
dition, the same may be said of our perception of the true 
relations of physical facts one to another. An eager wish 
for marriage has led many a man to exaggerate the powers 
of a limited income, and a fit of dyspepsia has given an 
unreasonably gloomy aspect to more than one balance- 
sheet. 

Considering that moral intuitions have to do with 
misihle matters, they cannot be expected to be more clear 
than the perception of physical facts. And if tlie latter 
perceptions may be influenced by volition, desire, or health, 
our moral views may also be expected to be so influenced, 
and this in a higher degree b(?cause they so often run 
counter to our desires. A bottle or two of wine may 
make a sensible object appear double; what wonder, then, 
if our moral pcr(jeptions are sometimes warped an^ dis- 
torted by such powerful agencies as an evil education or 
ail habitual absence of self-restraint? In neither case does 
occasional distortion invalidate the accuracy of normal and 
habitual perception. 

The distinctness here and now of the ideas of ‘‘ right ” 
and '‘useful” is however, as before said, fully conceded by 
Mr. Herbert Spencer, although he contends that these con- 
ceptions are one in root and origin. 

II is utilitarian Genesis of Morals, however, has been 
recently c()ml)ated by Mr. Eichard Holt Hutton in a paper 
which appeared in Macmillan s Magazine.^ 

This writer objects an argumentum ad homincm, ai)plyiiig 
1 See No. 117, July 1869, p. 272. 

Q 2 
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to morals tlie same argument that has been applied 
in tills work to our sense of musical harmony, and by 
Mr. Wallace to the vocal organs of man. 

Mr. Herbert Spencer’s notions on the subject are thus 
expressed by himself: “To make my jiositioii fully under- 
stood, it seems needful to add that, corresponding to the 
fundamental jiropositions of a developed moral science, 
thei’e have been, and still are developing in the race 
certain fundamental moral intuitions; and that, though 
these moral intuitions are the result of accumulated ex- 
periences of utility gradually organized and inherited, 
they have come to be quite independent of conscious 
ex]jeriencc. Just in the same way that I believe the 
intuition of S])acc possessed by any living individual to 
have arisen from organized and consolidated expiu’ieru'es 
of all anh^cedent individuals, who bequeathed to him 
their slowly-develo])cd nervous organizations ; just as I 
b(‘lieve that this intuition, recpiiring only to he made 
de.liiiHc and complete by personal experiences, has prac- 
tically become a form of thought quite independent of 
experience; — so do I believe that the experiences of 
utility, organized and consolidated through all past 
generations of the human race, have been producing 
corresponding nervous modifications which, by continued 
transniissioiis of accumulation, have become in us certain 
faculti(‘s of moral intuition, active emotions responding to 
right and wrong conduct, wdiich luivc*, no ap])arent basis in 
the individual experiences of utility. 1 also hold that, 
just as the space intuition responds to the exact demon- 
strations of geometry, and has its rough conclusions 
interpreted and verified by them, so wdll moral intuitions 
respond to the demonstrations of moral science, and will 
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liave their rough conclusions interpreted and veritied by 

tllCUJ.” ^ 

Against this view of Mr. Herbert Spencer, Mr. Hutton 
objects — “ 1. That even as regards Mr. Spencer’s illustra- 
tion from geometrical intuitions, his process would be 
totally inadequate, since you could not deduce the neces- 
sary space intuition of which he speaks from any possible 
accumulations of familiarity with space relations'. . . . We 
cannot inherit more than our fathers had: no amount of 

1 Mr. H. Spenner has published in the Fortnhjhthj Eevitiw for April 1871, 
a ])a])er on “JMorals and Moral Sentiiiieiits,” in reply to Mr. Hutton, 
whendn he <?oin]dains that the last-named writer lias niisrepn*sented him, 
and says'. “Mr. Hutton has so used the w'ord ‘utility,’ and so interiirc-ted 
it on my behalf, as to make me appear to mean that moral sentiment is 
formed out of coiiscioits gcnmxlizalioiis respecting what is heiudicial and 
what detrimental.” Mr. Sjiencer then go(‘s on to say : “The experiences 
of utility I refer to are those wdiieh become registc'red, not as distinctly 
recogniziid connexions between certain kinds of acts and certain kinds of 
remote*- results, but those which become registered in the shape of associa- 
tions between groujis of feelings that have often recurred together, though 
the relation between them has not been consciously generalized.” Mr. 
Spencer then gives some examples of emotions unconsciously resulting 
from pnjvious associated sensations. The author of this book can say 
that he did not understand Mr. Hutton to have laid the stress, which Mr. 
Spencer imagines he has, upon the fact that the cxjieriences in (juestion 
were reasinud-omt, conscioicslg accumulated, and gencialized. If Mr. Spcmcer 
will say his meaning is that the universe being governetl by Jntinite (lood- 
ncss, utility and virtue ultimately coincide, and that experiences of utility 
and sympathetic feelings are conseciuently the occasions of the full develoj)- 
mtmt inns of moral pereet»tions — then it must be owned he has been strang»^ly 
misunderstood and misrepresented. But if the moral percciptions are, in 
their ultimate analysis, mere inherited utilitarian experienctis— -the con- 
sciousness or uncoiisciousne.ss of the generalizations is a matter of com- 
paratively no importance whatever. It may be here added that Mr. 
Spencer’s illustrations seem to tell against his cause. As in the cases 
iiientioned, the intensity of emotion felt will be increased by recalling to 
consciousness the sense associations on which it is based, while with 
moral perceptions it is directly the revei-se, if these are based, as Mr. 
Spencer asserts them to be, on unconscious utilitarian geiieralizalions. 
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exporience of facts, however universal, can give rise to 
that particular characteristic of intuitions and a priori 
ideas, which compels us to. deny the possibility that in 
any other world, however otherwise dilferent, our ex- 
X>erience (as to space relations) could be otherwise.” 

“ 2. That the case of moral intuitions is very much 
stronger.” 

“ 3. That if Mr. Sj)encer'’s theoiy accounts for anything, 
it accounts not for the deepening of a sense of utility and 
inutility into right and wrong, but for tlie drying uj) of the 
sense of utility and inutility into mere inherent tenden- 
cies, which would exercise over us not more authority but 
lexs, than a rational sense of utilitarian issues.” 

“ 4. That Mr. Spencer’s theory could not account for the 
intuitional sacredness now attached to uuHvidual moi’al 
rules and principles, without accounting a fortdori for the 
general claim of the greatest happin(\ss princiide ovcu’ us 
as the linal moral intuition — which is conspicuously con- 
trary to the fact, as not even the utilitarians themselves 
Xdea,d any instinctive or intuitive sanction for tlieir great 
X)rincix)le.” 

“ 0 . That there is no trace of ])ositive evidence of any 
single instance of the transformation of a utilitarian ruh' 
of right into an intuition, since we find no utilitarian 
princiide of the most ancient times which is now an 
accepted moral intuition, nor any moral intuition, how- 
ever sacred, which has not been jn'ornulgated thousands 
of years ago, and which has not constantly had to stop 
the tide of utilitarian ohjcctionH to its authority — and this 
age after age, in our own day quite as much as in days 

gone by Surely, if anything is remarkable in the 

history of morality, it is the ant hripatorij character, if I 
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may use the expression, of moral principles— the intensity 
and absoluteness with which tliey are laid down allies 
before the world has approximated to the ideal thus 
asserted.” 

Sir John Lubbock, iu liis work on rriniitivc IMan before 
referred to, abandons Mr. Spencer’s explanation of the 
f^encsis of morals while referring to Mr. Hutton’s criti- 
cisms on the subject. Sir John proposes to substitute 
“deference to authority” instead of “sense of interest” 
as tlie origin of our conception of “duty,” saying that 
what has been found to be beneficial has been traditionally 
inculcateil on the young, and thus has become to be dis- 
sociated from “ interest ” in the mind, though the incul- 
cation itself originally sprung from that source. This, 
however, when arndysed, turns out to be a distinct ion 
without a dirterence. It is nothing but utilitarianism, 
pure and siintde, after all. For it can never be intended 
that authority is ob(‘yed because of an intuition that it 
slioidd he deferred fo, since that would be to admit the veuy 
])rinciple of absolute morality which Sir John combats. 
It must be meant, then, that authority is obeyed through 
fear of the consecjuences of disobediences, or through 
pleasure felt in obeying the authority which comma mis. 
In the latter cas(i we have “pleasure” as the end, and no 
rudiment of the conce])tion “ duty.” In the former w(*. 
have fear of punishment, which appeals directly to flu', 
sense of “ utility to the individual,” and no amount of 
such a sense will produce the least germ of “ought,” 
which is a conception different in land, and in which the 
notion of “ punishment ” has no plac(*. Thus, Sir John 
Lubbock’s explanation only concerns a nuAlc in which the 
sense of “ duty ” may be stimulated or api)ealed to, 
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and makes no approximation to an explanation of its 
origin. 

Could the views of Mr. Herbert Spencer, of Mr. Mill, or 
of Mr. Darwin on this subject be maintained, or should 
they come to be generally accepted, the consequences 
would be disastrous indeed! Were it really the case 
that virtue was a mere kind of retrieving f then certainly 
we should have to view with apxnehension the spread of 
intellectual cultivation, which would lead the human 
“ retrievers ” to regard from a new point of view their 
fetching and carrying. We should be logically compelled 
to acquiesce in the vociferations of some continei^tal utili- 
tarians, who would banish altogether the senseless vrords 
duty and '' merit ; ” and then, one important influence 
whicli has aided human progress being withdrawn, we 
should be reduced to hope that in this case the maxim 
cessante canm cessat ijm effextns might through some 
incalculable accident fail to apply. 

Tt is true that Mr. Spencer tries to erect a safeguard 
against such moral disruption, by asserting that for every 
immoral act, word, or thought, each man during this life 
receives minute and exact retribution, and that thus a 
regard for individual self-interest will eflectually prevent 
any moral catastrophe. But by what means will he 
enforce the acceptance of a dogma which is not only 
incapable of proof, but is opposed to the commonly 
received opinion of mankind in all ages ? Ancient litera- 
ture, sacred and profane, teems with protests against the 
successful evil-doer, and certainly, as Mr. Hutton observes:^ 
“ Honesty must have been associated by our ancestors with 
many unhappy as well as many happy consequences, and 
1 Macmillan' s MagaAe^ No. 117, July 1869. 
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we know that in ancient Greece dislionesty was openly 
and actually associated with happy conseipiences .... 
when the concentrated experience of previous generations 
was held, not indeed to justify, but to excuse by utilitarian 
considerations, craft, dissimulation, sensuality, selfisliness.” 

This dogma is opposed to the moral consciousness of 
many as to the events of their own lives ; and the author, 
for one, believes that it is absolutely contrary to fact. 

History aft'ords multitudes of instances : an example 
may be selected from one of the most critical periods of 
modern times. Let it be granted that Lewis the Sixteenth 
of France and his queen had all the defects attributed to 
them by the most hostile of serious historians ; let all tlie 
excuses possible be made for his predecessor, Lewis the 
Fifteentli, and also for Madame de l*om[)adour : can it be 
pretended that there are grounds for jiiiiriiiing that tho 
vices of the two former so tar exceeded those of t\m latter, 
that their respective fates were plainly and evidently just? 
that while the two former died in their beds, after a life of 
the most extreme luxury, the others merited to stand foidh 
through coming time as examples of the most appalling and 
calamitous tragedy ? ^ 

^ The same period .supplies us with a yet more .strikiiif' exjimplo. TI. 
Von Sybel, in his “French Revolution” (tnmslated by W. U. Ferry), 
vol. iv, p. 321, says of the unfortunate young Lewis tlie Sevcuiteenth : 
“No one can read the reports of the martyrdom of this unhai)j)y child 
witliout the deepe.st emotion. Simon the (Jobbh'r, u m!igli))our and 
admirer of Marat, had been appointed, on his recoin mendaLiou, by Robes- 
pierre, as the jailer of the young Capet.” .... “The ill-treatment of 
tlie feeble child became his daily refreshment from the ennui of the 
prison, his jiastime and his patriotic ollice. Jle clothed the Prince in a 
sansculotte dre.'js, conijielled him to wear a Jacobin cap, made liim drunk 
Avith ardent spirits, and forced him to sing indecent songs. This treat- 
ment was varied by abuse, blows, and cruelties of ev(;ry kind whenever 
the child made mention of hi.s parents, whenever he showed the slightest 
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Tills lliciiH*, 1 h)\v(.‘\ (‘ 1 ’, is too iortM^ii to the iiiiiiu*diat(f 
iiiattxa' in linnd to lx* furtlior }»nrsn(*d, tnniptin<^^ us it is. 
I>ut u jiassiii^- |)i-o((‘st ai^ainsl a sn]H*rstilifms and d(iludin,u’ 
do<»ina. ni.'iy stand, — a d(»;^nia wliicli, like any otlan' do^ina, 
may lx* v(.*li(‘nK*ntly assc*i-t(‘d and maintained, l)ut wliieli 
is r(‘markal)le. tor l)i*in^- d(*stitute, at om* and tlio same 
tiiiK*, of lioth ant.liorilali\e sa.n('tion and tin* siijiport ot 
i’(‘ason and oltscnvation. 

To return to tin*, l)(‘arini;‘ of moral eonc('])( ions on 
‘‘ Xalnral Scleelion,” it s(‘(*ms that, from tin* ri'asons i^iven 
in tills eliaiiter, \v(* may safely allirni— - 1 . That “ Xatiiral 
S('hx*tion ” (M)uld n(»t ha.v(‘ ]>rodiic(*d, from tlu! s(‘m;ations of 
]jh*asnr(^ and t>ain (‘X|x‘riene(‘d hy l)nil(‘S, a liiu'her 'di'j^ri*!' 
of inomlily than was iisi'fnl ; tlirn’eton* it could hav(‘ ])ro- 
diK'cd any amount of •• henetiea’al hahits,” Imt md ahhor- 
reiict! of (M'l’lain acts as inipnrt* and sinful. 

‘'Niiililoiii of icsistiiFiri- to (In- liuniili.itioiis iuH'u'lfil on liiin, 

Jiow.s ;iri-ivr(l ol n \ ict<»ry <»r Ihr \’cii<l<‘.‘ms or till' An^ti‘i;ii)s.’' .... “ Tlir 
liiuta] inoiistrr oiu* day licat and kirk.-d ihc hoy ]>t i-ans(' In* would not 
ic|><‘al llu' ^^(<ld^, '.My niolh«‘r i.s a li.iilol.’ Anotlur tinn* Simon was 
iiu'aki iifd ill the nii^lil, ami Imard the oliild |»iMyim; as lir kmdt hy hm 
hcd^idi'. ‘I’ll tcai'h yi»n,’ he «Tio<l, ‘to whiim your patcrnostcr.s,’ and, 
]tourin,Lja pail of t-old wator ovor his body and liis hoil, lu* (‘oinpnlhsl liim 
liN Mows lioin an iron-hcoh'd sIkh- to ]>a'''> tin- rrst of tin- winter ni.ylit in 
till- wet, cold hcd.” .\llcr the dc.ath ol' Sinioii he was iui]>risoned in a 
little ('e)l for .si\ month.s, .it the end of whieli time \vlien his new jailej-, 
l.aurimt, eiitiavd, “Ite was astonished wlieii the\ led him hy tin' «lim 
li^ht i)f a laiitei'ii to the eidranee of a pestiferous den, from whieh a feehh* 
\ (lice answered him after rejieated calls; hui what was his horroi-, when, 
on the tollowim^ day, lie eamsed the dour to he hrokeii open, and pene- 
trated tile .scene of Uiiscuy it.self! Ill tliis ]»oi.sonous atmosphere a pale 
and eniaeiated child, with mattisl liair, la\ upon a filthy lair, clothed with 
half-rotten rays, lii.s In-ad covered with an eni{ition. Ids ne(d': with fester- 
ing soles. ;ind his wliole l»)dy with swaims of vermin.” Mr. llei'herl 
Spencer may he safely eliallenyn.l t<» e.vplain hy what crimes tlii.s ehiid liad 
merited so friylitful and lony-eoiitiiiiied a eliastiseineiit. 
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That it could not have developed that hieh ('steiuu 
lor acts ol car('. and hnnhu-ness to tlu* au'ed and in linn 
wliicli actually exists, hut would ratlnu' hav(‘ jxM’pet natod 
(‘crtain low social conditions widc^h ohtaiii ainonn'st ceihun 
sava_u(‘ lril)(‘s. 

d. That it' ('ouhl not havi^ evolvcul IVoin ap('. s(Misati(Uis 
tlie nohle virtue ol a Marcus Aundius, oi* the loving’ luit 
manly devotion of a St. l.ewis. 

•T That, aloin\ it <'ould not hav(; i^ivcn iTse to tli(‘ maxim 
fi((i ju^Ut hi ^ rihif cdlimi. 

o. 1 hat th(' interval ladwemi material and formal mo- 
I’ality is f)ne altoLivtlier iK'xond its jM»w(‘r to tra verst*. 

Also, that th(‘. anticipatory eliaraeter of moral priiK'iples 
is a latal har to that (Wplanation of lludroiyLpii which is 
tll'U'ed to us hy Mr. I lerhcrt Spencer. And, liiiidly, that 
.ln‘ solution ol that origin ])i‘opos('d rect'iitlv h\' Sir John 
Luhl) 0 (d< is a iiK'rt* version of simplt^ utilitarianism, aj)peal~ 
dl;' to tin* ]>leasur(‘ or salety of tin* indi\idual, and there- 
lort* uit(*rly iiicapahle of solvini;’ tin* viddh* it, (‘iideavtnirs 
o (‘Xjdain. 

Such appc‘a,rin'^’ to he, th(‘ cast* as tt) tin* j>ower t)f 

Xatural St‘h*ction,” wt* nevertheless liml moral conct‘[)- 
it)ns- Joriiihllji moral idt‘as not, oidy spi’t'atl (>vei‘ the 
'ivili/t'tl wttrld, hut manifest ine' themselves unmistakahly 
in how{*ver rutlimentary a ct)ndilit)n, and liowevcr mis- 
ipplit'd) amon^>.tllie hnvest ami most th*^raded of savam's. 

.1 frt)m amongst th(‘st*, intlivitluals (*.an ht^ hron,eht Ihi’waid 
vlio setmi to he destitute of any moral ('oncef»t itm, similar 
•ast*s also may easily he, foiiml in Inu'ldy civili/cd conimu- 
lititxs. Such cases tell nt) mtJi'e a^'.iin.^t moial intuitions 
han tio ca'^es td’ c(»lour-l)limhn*.ss or idiot ism ttdl aLfainst 
a‘>ht anti reason. We havi* then, in tlistinct moral pe,r- 
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ception, a highly important and conspicuous fact, the 
existence of which is fatal to the theory of Natural 
Selection,'' as put forward of late by Mr. Darwin and his 
most ardent followers. It must be remarked, however, 
that whatever force this fact may have against a belief 
in the origination of man from- brutes by minute, fortui- 
tous variations, it has no force wliatever against the 
conception of the orderly evolution and successive mani- 
festation of specific forms by ordinary natural law — even 
if we include amongst such the upright frame, the ready 
hand and massive brain of man himself. 



CIIAPTKIJ. X. 

PANCKXKSIS. 

A “provisional hypothesis” siijjplcinentin^ “Natural Seloetioii.”-- State* 
lueiit of the liypothosis. - -Dillicult}" as to imiltitinh' of ^eiiiiniih's- as 
to eertaiti modes of re])roduetion as to formations ^vithout tlie icipii- 
site Jemmulcs. — Mr. Lewes and Professor Deliano. — Ditlieully a.f to 
ilevelopiiK'iital force of gemmnles — as to their s[)()nlaninnjs fission. 
Pangenesis and ViLilisni. Parado.xieal reality. — Paiigeiiesis scarcely 
suj)ei'i()r to anterior hypotheses. — Ihiffon. — Owen. — llerlxo-t Spencer. 
— “(jemmules” as mysterious as “physiological units.”- -('onelusion, 

Tn addition to tlio tlieoiy of “ Xjituml Scdoetion/’ by which 
it has been iitt(*iiipted to account lor the origin of species, 
]\ri\ Darwin has also ])ut forward what lie niodt'stly terms 
“a ])rovisional hypothesis” (tliat of J\( l)y wliicli 
to account for the origin of each and (‘very iiidividu.al 
form. 

Xow, tliougli tlic iiypotlicsis of Paiigmiiesis is no m*- 
c(3ssary part of “Xatural Hclectioii,” still any treatise on 
specific origination would he incornjdtde if it did not take 
into consideration this last speculation of Mr. Darwin’s. 
The hypothesis in question may be stated as foJhjws: That 
each living organism is ultimately made up oi“ afi almost 
infinite nunih(3r of minute particles, or organic atoms, 
termed “gemmnles,” each of whi(di has the power of 
reproducing its kind. Lloreover, these particles are sup- 
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])(joe(l to cir(;ulat(3 fVfely about tlu; organism (wliich is 
maclo u]) oi‘ them), ami to be derived from all the parts of 
all th(; organs of the less remote am^estors of each such 
organism during all tin* states and stagers of such several 
ancestors’ existeiiei^ ; and thm*efore of ihe several states of 
(Nu^h of su(‘h aiie(\stors’ organs. It is further su]>])os(h1 that 
such a eomj)let(; collretiou of g<mimules is aggregated in 
(‘aeh ovum and sperma.t()zoon in most animals, and in ea(;h 
])}irt capable of reproducing by g(!mination (budding) in 
th(i lowest animals and in plants. 

In many of such Iowan* organisms, therefore, such a con- 
geri(‘S of aneesti’al ginninuh's must (‘xist in every part of 
tlieir bodies, since in them e\ery part is caipable of r(;[)ro- 
ducing by, gemmation. ^Ir. Darwdn niiist evidently admit 
this, sinc(5 he says : “ It lias often biam said by luituralists 
that (‘ach celt of a plant has tlui actual or ])otcntial capacity 
of ('(‘producing the whole plant; but it lias this powder only 
in virt lUi of containing giminmles tier irrd fro m nrrij [xirl!' ^ 
^lori‘ov(;r, these gmnmiilcs arc supposed to tend to 
aggregate themsc'dves, and to reproduce in certain (hdiniti^ 
rt'latioiis to other genimules. Thus, wdien the foot of an 
eft is cut off, its rcjnmluction is explained by i\Ir. Darwdn 
as resulting from the aggngation of thosii lloatiug genimules 
which conui luxxt in order to those of tlui cut surface, and 
the successive aggregations of the otlim* kinds of gemmuh\s 
wdiicli conui aft(;r in regular order. Also, tln^ most ordinary 
process(‘s of riipair are similarly accounted foi', and the 
successive development of similai* ])arts and organs in 
creatures in which such complex evolutions ocamr is ex- 
]>lained in the same waiy, by the independent action of 
separate genimules, 

1 “ AiiiiuiUs iiiul Plants under Domestication,'’ vol. ii. p. 403. 
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III order that (ivory living croatiiro may Ixi thus I’ur- 
liislmd, the niimher of smdi gmmimk's in ('aodi must lu' 
iimoncteivahly grc^.at. jNlr. Darwin says : ^ “In a higlily 
organized and ooin])l(‘x animal Oio gommulos tlirown olV 
from each difforont coll or unit throughout tho liody must 
he iimonceivahly nuima-ous and minute;. Kaedi unit of eat li 
part, as it changos during dmolopiiKMit — and wo know 
that some insoeds undorgo a,t kast twenty mota,morplios(‘s 
— must tlirow olf its giimmulos. All orga,nic lu'ings, 
moroovor, imdude many dorimint gommulos d(*riv(‘d from 
thiiir gi'andparonts and mon; remiote* ])rog(;nil ors, hut not 
troni all^tluiir imigenilors. ''rh(‘S(‘ (thnos! itijiiufrlf/ itinur- 
roUf< and minute gommul(‘s must. Ik; in(dud(‘(l in (‘ach hud, 
ovule, spermatozoon, and polhai grain.” We; have seiMi 
also that in ecirtain eases a similar multitude* of gem- 
mulos must h(^ included in ewery eonside^rahle part of the 
whole l)ody of eiaedi organism; hut wluire; are W(', to stO])? 
Tluire; must he; gemimules not only from (‘veay organ, hut, 
IVom every com] onent part of such ejrgan, from eveuy suh- 
division of such component part, and finm every c(‘ll, 
thre;aet or lihre entering into the; coin jxrsit ion of siudi suh- 
division. IMoreiover, not only from all these, hut from 
each and eveay singie; stage of the evolution and devedoj)- 
meiit of sindi suce;e;ssive]y more and more (dement a.ry 
])arts. At the lirst glance this new atomic theory has 
charms from its apparent simjilicity, hut the att(‘mj)t. thus 
to follow it out into its ultimate; liifiits and exti’eune; conse- 
(juences seems to indicate that it is at once insullieient and 
(iumhrous. 

Mr. Darwin himself is, of course;, fully aware that th(;i‘e 
must he xonie limit to this aggingation of ge;mniules. lie 

^ “ Animals iiinl Plants iiihUt Dunn*stic.ition,” vol. ii. |>. oW. 
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says Excessively minute and numerous as they are 
believed to he, an infinite number derived, during a long 
course of modification and descent, from each cell of each 
progenitor, could not be supported and nourished by tlie 
organism.” 

Eut apart from tliese matters, which will be more fully 
considered further on, the hypothesis not only does not 
appear to account for certain phenomena which, in order 
to be a valid theory, it ought to account for ; but it seems 
absolutely to conflict with patent and notorious facts. 

How, for example, does it explain the peculiar re])roduc- 
tion which is found to take place in C(n‘tain marime worms 
— certain annelids ? 

In such creatures we see that, from time to time, one of 
the segnuuits of the body gradually becomes modified till 
it assumes the condition of a head, and this remarkable 
phenomenon is repeated again and again, the body of the 
worm thus multijdying serially into new individuals which 
succ(>ssively detach themselves from the older portion. 
The developuKuit of such a mode of repinduction by 
“ Natural Selection ” secniis not less iiiex])licable than do(vs 
its continued performance through the aid of “ j)angenesis.” 
Eor how can gemiiiules attach themselves to others to 
which they do not normally or generally succeed? 
Scarcely less difficult to understand is the process of 
the stomach-carrying-off mode of metamorphosis before 
spoken of as existing in the Echinoderms. Next, as to 
certain patent and notorious facts : On the hypothesis 
of pangenesis, no creature can develop an organ unless it 
possesses the component gemmules, which serve for its 
formation. No creature can possess such gcurimules unless 
1 Animals and Plants under Domestication,” vol. ii. p. 402. 
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it inherits them from its parents, grandparents, or its less 
remote ancestors. Now, the Jews are remarkably scrupu- 
lous as to marriage, and rarely contract such a union with 
individuals not of their own race. This practice has 
gone on for thousands of years; and similarly also for 



AN ANNELID DIVIDING SPONTANEOUSLY 

(A new head having been formed towards the hinder end of tlie bo<ly of tlie parent). 

thousands of years the rite of circumcision has been 
unfailingly and ' carefully performed. If then the hypo* 
thesis of pangenesis is well founded, that rite ought to be 
now absolutely or nearly superfluous from the necessarily 

R 
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continuous absence of certain gemmules tlirougb so many 
centuries and so many generations. Yet it is not at all so, 
and this fact seems to amount almost to an ex])erimental 
demonstration that tlie hypothesis of pangenesis is an 
insufficient exjdanation of individual evolution. 

Two exc(i(Mlingly good criticisms of jMr. Darwin’s hypo- 
thesis hav(i a])])eared. One of these is by Mr. G. II. Lewes,’ 
the other by Drofessor Delpino of Florence.- Tlie lattcM’ 
gentleman gives a re])ort of an obsei’vation inade by liim 
upon a cc^rtain ])lant, which observation adds force to what 
lias just been said aliout the Jewish r.ace. lie. says : “ If 

we examim* and compare the numerous species of the 
genus Salvia, commencing with Salvia oj/irmalis, which 
may pass’as tla^ main state of tlie genus, and (joncluding 
with Salvia vertidllaiay which may be taken as the most 
highly developed form, and as the most distant from the 
ty])e, we observer a singular phenomenon. Tlie lower cell 
of eacjh of the two fertile anthers, which is much reduced 
and different from the superior even in Salvia oj/irivalis, 
is transmuted in other salvia: into an organ (lu^clarotlu^ca) 
liaving a very different form and function, and finally dis- 
appears entirely in Salvia. vvrIirillataP 

'‘ Xow, on one occasion, in a flower belonging to an indi- 
vidual of Salvia vcrticillata, and only on the left stamen, 
I observed a perfectly developed and pollinigerous lower 
C(‘ll, j^erfectly homologous with that which is normally 
developed in Salvia officinalis. This case of atavism is 

^ See Fartiwjhtl}/ Periew, NeAV Series, vol. iii. April ISfiS, p. 3/32. 

- This appeared in the liintita Conteviporanea Nazionnlr Jtaliann, and 
was- translated and given to the Knglish ])iil)lic in Prientip'c Opinion of 
S(‘])t(.*mber 29, October 6, and October 13, ISdO, pp. 3(15, 391, and 407. 

^ Seo Scientific Opinion of October 13, 1869, j). 407. 
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truly singular. According to tlie theory of raiigciiosis, it 
is necessary to assume that all the gemmules of this 
anomalous formation, ami therefore the motliiu-gemmule 
of tlie cell, and the daughter-gemmules of the special 
epidermic tissue, and of the very singular suhjaccMit tissue 
of the (‘udotheciunphave been perpetuated, and transmitted 
from parent to offspring in a dormant statt% and through a, 
number of generations, such as starth*s ila^ imagimition, 
and leads it to refuse its consmit to th(' tlu'orv of Taii- 
genesis, however seductive it may be.” This schmus ji furthei’ 
confirmation of what has been advanced as to tlu‘, riews. 

Tlu^ iiMiin objection raiscMl against Mr. Darwin’s hypo- 
thesis is that it (rangenesis) nMjuires so many sul)ordinat(‘ 
hy])oth(\ses for its su])port, and that som(‘ of lhes(‘ ar(‘, not 
tenable*. 

Trofessor Delpino coiivsiders ^ that as many as eight of 
these subordinate hyjK)theses are*. re(|uir(*d, nanudy, that— 

“1. The emission of the gemmules takt‘s ])lac(‘, or may 
take ])lace, in all states of the cell.” 

“ li. The (piantity of gemmules emitted I'rom every c, ell 
is very great.” 

“ o. The minuteness of the gemmules is extr(*me.” 

“4. The gemmules possess two sorts of aHinity, oiit* of 
whicdi might be called7>re^?r^y(/,///v', and the iAhiw (j rr mi tut- 
tire atfinity. 

''5. Dy means of the propag«ativ(i aflinity all tla; gem- 
mules emitted by all the cells of the individual How 
together and become condensed in the cells which (uunixise 
the sexual organs, whether male or femahi (embryonal 
vesicle, cells of the embryo, ]>olleu grains, fovilla, anthero- 
zoids, sp(*rmatozoids), and likewise Ilow' togfither and Ix*- 

^ See Scuntljic Opinion of September 29, 1869, j). 366. 
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come comlensed in the cells which constitute the organs of 
a sexual or agamic re])roclu(;tion (buds, spores, biilbilli, 
])ortions c)f the l>ody separated by scission, &c.).” 

“ b. ])y means of tlie germinative afhnity, every gemmuh^ 
(except in cases of anomalies or monstrosities) can be 
developed only in cells homologous with the motlier-cells 
of the cell from which they originated. In otlier words, 
the gcmniiules from any cell can only bc^ d(‘veloped in 
unison with the cell preceding it in due order of succes- 
sion, and whilst in a nascent state.” 

“ 7. < )f each kind of gemmule a great number perishes ; 
a great numb(*r remains in a. dormant state through many 
generations in the bodies of descendants; the reiuaiiuler 
germinate and reproduce the inolher-cell.” 

“ (S. Kvery gemmule may mulliply itself by a process o(‘ 
scission into any number of eipiivalent gemmules.” 

N\v. 1 )arwiu has published a short notice in reply to 
Professor Delpino, m^ricufijlc Opivumoi October 20, 

]). 420. In this re})ly he admits the justice of Professor 
l)elj)ino’s attack, but obj(*cts to the alleged Jieeessity of thi'. 
iirst subordinate hypothesis, namely, “ that i\u) emission ol' 
gemmules takes ])hice in all states of the cell.” But il' this 
is not I he cas(y tluai a gn^at part of the utility and distinc- 
tion of Baiigenesis is destroyed, or, as J\Ir. Lewes justly 
says 4 “ If gemmules ])roduce whole cells, we have the 
veny power which was pronounced mysterious in larger 
organisms.” 

Mr. Darwin also does not see the force of the objection 
to th('- j)ower of self-division which must be asserted of 
the “eimnuh's themselves if rangenesis be true. The 
objection, liowevca*, a})]H‘ars to many to be a serious one. 

‘ Forinhjhfhi Rrrinr^ Now Soiios, vol. iii. A [nil 1SG8, [>. 5<'S, 
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To admit tlie po\ver of spontaneous division and multi- 
plication in such rudimentary structures seems a. com- 
plete contradiction. Tlio gemmules, hy the liypothesis of 
rangenesis, are the ultimate organized components of the 
body, the absolute organic atoms of Avhich each body is 
composed ; liow then can they he divisible i Any ])art of 
a gemmule Avoidd be an impossible (liecause a tliau 
possible) quantity. Tf it is divisible into still smaller 
organic wholes, as a germ-ccdl is, it must be made u]) as tkii 
gi‘vm-cell is, of subordinate component atoms, which are 
then the true gemniules. This jiroccss may h(^ repeated 
ad iujlulium, unh'ss w(* get to true organic atoms, th(‘ tnu^ 
gemmitles, whatever they may be, and they ni'cessarily will 
be inca})able of any process of spontaneous (ission. It is 
remarkable that .Mr. Darwin bi*ings forward in support 
of gemmule tission the obsm'vation that “ Thurct has 
s(‘i‘n the zoospore of an alga (livid(‘ itseli*, and both liaha's 
g(‘rmina'te.” Yet on tla*- liy[)othcsis of Tangemesis, tlu* 
zoospore of an alga must contain gemmules liom all the 
cells of the parent alga‘, ami from all tlui parts ot all tlaur 
less remote ancestors in all their stages of t'xistenci*. What, 
wonder, then, that such an exe.essively e.om])lex l)ody shoidtl 
divide and ]iiulti]>ly; and what ])arity is tliert^ between 
such a body and a gmnmnle ? A st(}am-(*ngiii(‘ and a steel- 
tiling might e([ually well be compared tog<‘llier. 

Protc'ssor I)(?l[)ino makes a further ohjt'et ion, which, how- 
('ver, will only be of weight in the eyes of \'italists. He 
says,i Pangenesis is not to be received beraust* “ it hauls 
dir(‘ctly to the negation of a spccilic vital ]ninciph!, cj)- 
ordinating and regulating all the movements, acts, and 
functions of the imlividiials in which it is incarnated. For 


^ Scientijir <^pi niun o\' OiiUyhvY 1801 ), ICS. 
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Pangenesis of the individual is a term without meaning. 
If, in contemplating an animal of high organization, we 
regard it purely as an aggregation of developed gemmules, 
although these gemmules have been evolved successively 
one after the other, and one within the other, notwithstand- 
ing they elude the conception of the real and true indi~ 
vidualy these problematical and invisible gemmules must 
be regarded as so many individuals. Now, that real, true, 
living individuals exist in nature, is a truth which is persis- 
tently attested to us by our consciousness. But how, then, 
can we explain that a great quantity of dissimilar elements, 
like the atoms of matter, can unite to form tliose perfect 
unities which we call individuals, if we do not suppose the 
existence of a specific principle, proper to the individual 
but foreign to tlie component atoms, which aggregates these 
said atoms, groups them into molecules, and then moulds 
tin?' molecules into cells, tlic cells into tissues, the tissues 
into organs, and the organs into apparatus ? ’’ 

“ But, it may be urged in opposition by the Panganesists, 
your vital principle is an unknown and irresolute x. This 
is true ; but, on the other hand, let us see whether Pan- 
genesis produces a clearer formula, and one free from 
unknown elements. The existence of the gemmules is a 
first unknown element; the propagative affinity of the 
gemmules is a second; their germinative affinity is a 
third ; their multiplication by fission is a fourth — and 
what an unknown element!” 

" Thus, in Paiigenesis, everything proceeds by force of 
unknown elements, and we may ask whether it is more 
logical to prefer a system which assumes a multitude of 
unknown elements to a system which assumes only a 
single one?” 
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Mr. Darwin appears, by “ Natural Selection,” to destroy 
the reality of species, and by Pangenesis that of the indi- 
vidual. Mr. Lewes observes ^ of the individual that This 
whole is only a subjective conception which sumniarizes 
the parts, and tliat in point of fact it is the parts which are 
reproduced.” But the parts are also, from the same point 
of view, merely subjective until we come to tlie absolute 
organic atoms. Tliese atoms, on the other hand, are utterly 
invisible, intangible ; indeed, in the words of Mr. Darwin, 
inconceivable. Thus, then, it results from the theories in 
question^ tliat the organic world is reduced to utter un- 
reality as regards all that can be perceived by the senses 
or distinctly imagined by the mind ; while the only reality 
consists of the invisible, the insensible, the inconceivable ; 
in other words, nothing is known that really is, and only 
the non-existent can be known. A somewhat paradoxical 
outcome of the speculations of those who profess to ^ely 
exclusively on the testimony of sense. Lcs extremes se 
touchenty' and extreme sensationalism shakes hands with 
the das Seyn ist das nichts ” of Hegel. 

Altogether, the hypothesis of l^ingenesis seems to be 
little, if at all, superior to earlier hypotheses of a more 
or less similar nature. 

Apart from the atoms of Democritus, and apart also from 
the speculations of medimval writers, the molecules of 
Bonnet and of Buffon almost anticipated the hypothesis 
of Pangenesis. According to the last-named author,^ 
organic particles from every part of the body assemble in 


1 Fiyrtniglitly Review y New Series, vol. iii. April 1868, p. 509. 

^ “Histoire Nalurelle, generale et particuli^jre," tome ii. 1749, p. 327. 
“ Ces liqueurs seminales sont toutes deux uii extrait de toutes les parties 
du corps,” &c, 
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the sexual secretions, and by their union build up the 
embryo, each particle taking its due place, and occupy- 
ing in the offspring a similar position to that which it 
occupied in the parent. In 1849 Professor Owen, in 
his treatise on “ Parthenogenesis,” put forward another 
idea. According to this, the cells resulting from the 
su})division of the germ-cell preserve their developmental 
force, unless employed in building up definite organic 
structures. In certain creatures, and in certain parts of 
other creatures, germ-cells unused are stored up, and by 
their agency lost limbs and other mutilations are repaired. 
Similar unused products of the germ-cell are also supposed 
to become situate in the generative products. 

According to .Mr. Herbert Spencer, in his Principles of 
Biology,” each living organism consists of certain so-called 
“ physiological units.” Each of these units has an innate 
poY^er and capacity, by wliich it tends to build up and 
reproduce the entire organism of which it forms a part, 
unless in the meantime its force is exhausted by its con- 
tributing to the production of some distinct and definite 
tissue — a condition somewhat similar to that conceived ])y 
Professor Owen.^ 

Now, at first sight, Mr. Darwin’s atomic theory appears 
to be more simple than any of the others. It has been 
objected, that while Mr. Spencer’s theory requires the 
assumption of an innate power and tendency in each 
pliysiological unit, Mr. Darwin’s, on the other hand, re- 

^ JMr. Spencer, however, holds that so long as the process of growth and 
nuiltii)lication by gemmation goes on actively, so that the aggregates and 
their units, in a continual state of change, are not held in such const«ant 
relation as to bring about an equilibrium between the form of the one and 
the polarities of the other, the jirocess of growth and multiplication may 
• go on without limit. 
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quires nothing of the kind, tut explains the evolution of 
each individual by purely mechanical conceptions. In 
fact, however, it is not so. Each gemmule, according to 
Mr. Darwin, is really the seat of powers, elective affinities, 
and special tendencies as marked and mysterious as those 
possessed by the physiological unit of Mr. Spencer, with 
the single exception that the former has no tendency to 
build up the whole living, complex organism of which it 
forms a part. Some may think this an important distinc- 
tion, but such can hardly be the case, for !Mr. Darwin con- 
siders that his gemmule has the innate power and tendency 
to increase and transform itself into the whole living, com* 
plex c^llof which it forms a part; and the one tendency is, 
in principle, fully as difficult to understand, fully as mys- 
terious, as the other. The difference is but one of degree, 
not of kind. Moreover, the one conception in the case 
of the physiological unit” explains all, while with regard 
to the gemmule, as we have seen, its power of growth has 
to be su])pleinented by other powers and tendeneles, each 
distinct, and each in itself inexplicable and profoundly 
mysterious. 

That there should be physiological units possessed of 
the poAver attributed to them, liarmonizes with what has 
recently been put forward by Dr. II. Charlton Bastian ; ^ 
who maintains that under fit conditions the simjdcst 
organisms develop themselves into relatively large and 
complex ones. This is not supposed by him to be due 
to any inheritance of ancestral gemmules, but to direct 

^ As this sheet of the sneond edition is passing through the press, a 
Avork has appeared written by Dr. H. Charlton Uastiaii, and entitl 
“The Modes of Origin of Lowest Organisms.” London and 2s ew York : 
Macmillan and Co. 
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growtli and transformation of the most minute and the 
simplest organisms, which themselves, hy all reason and 
analogy, owe tlieir existence to immediate transformation 
from the inorganic world. 

On the whole, then, we seem justified in asserting 
that there are grave difficulties in tlie way of the re- 
cei)tion of tlie hypothesis of Pangcnesis, which moreover, 
if estahlishcd, would leave the evolution of individual 
organisms, when thoroughly analysed, little if at all less 
mysterious or really explicable than it is at present. 

As was said at the beginning of this chapter, “ Pan- 
genesis” and “Natural Selection” arc ([uite separable and 
distinct hypotheses. The fall of one of these by no .means 
necessarily includes that of the other. Nevertlieless, Mr. 
Darwin has associated them closely together, and, there- 
fore, the refutation of Pangenesis may render it advisable 
for, those who have hitherto accepted “Natural Selection” 
to reconsider their acceptance of that theory. 
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Review of tlu; statements and arguments of tin; ]>reeetliiig elia])ters. — 
('umula'tive argument against predominant action of “Natural Sc'loe- 
tiou!*’ — AVhetlier anytliiug positive as well as negative can ])0 
enunciated. — Constaney of laws of nature docs not necessarily im]dy 
C()iistan(3y of specilic evolution. — Possible exe.ejdional stability of exist- 
ing epoch. — I’robability that an internal cau.se of ch.'inge (wists.- -Innate 
powers must be eonceaved as existing somewhere or otluu*. - Symbolism 
of molecular action under vibrating impulso.M. — Professor Owen’s state- 
ment.— Statement of the author’s view.--It avoids the dilUculties 
which oppose “Natural Selection.” — It harmonizes apparently coii- 
llicting conceptions. — Summary and conclusion. 


ITavino how severally reviewed tlie principal biological 
facts wliich bear upon specific manifestation, it remains to 
sum up tlie results, and to endeavour to ascertain wluit, if 
anything, can l)e said 'positively, as well as negatively, on 
this deeply interesting question. 

In the preceding chapters it has been contended, in tire 
lirst place, that no mere survival of the fitt(jst accidental 
and minute variations can account for the iiuapieiit stages 
of useful structures, such as,c.y., the heads of llat-fislies, the 
baleen of whales, limbs of vertebrates, tlie laryngcial struc- 
tures of the new-born kangaroo, the pedicellariie of Echino- 
derms, or for many of the facts of mimicry, and especially 
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tlio.sc3 last toiu'lies of rninietic p(a*fection, where an insect 
not only iniinics a leal^ but one worm-eaten and attacked 
by fungi. 

Also, that striKdures like the hood of the cobra aiul 
the rji.tthi of the rattlesnake seem to rei|uire another 
explanation. 

Again, it lias been cnntc^nded that instances of colour, as 
in some «n])es ; of benuty, as in some shell-fish ; and of 
utility, as in many orchids, are exam})l(‘s of (‘onditions 
which are (juite beyond the power of Xatural Selection to 
originate and develop. 

Next, tlie jKiculiar mode of origin of the eye (by the 
simultaneous and concurrent niodilication of distinct parts), 
with tb(; Wonderful refinement of the human (*ar and voice-, 
have been insisted on; as also, that the importance of all 
these tacts is intensified through the necessity (admitted by 
Mt. Darwin) that many individuals should he similarly 
and simultaaieously modified in order that slightly hivour- 
abhi A'ariations may hold their own in the struggle -for life, 
against, flu* overwhelming forc.e and influence of nun*!' 
number. 

Again, we hawe considered, in Chaydcu* 111., the great 
improbability that from minute variations in all direc- 
tions, alone and unaided, (save', hj the survival of the fit- 
test), closely similar structures should inde])endently arise; 
though, on a non- Darwinian evolutionary hypothesis, their 
development might be expected n priori. We have seen, 
however, that there are many instances of wonderfully 
close similarity which are not due to genetic aflinity ; the 
most notable instance, perhaps, being that brought forward 
by .Mr. Wuiphy, namely, the apyiearaiu'c of the same 
eye-structure in the vertebrate and molluscous sub- 
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kingdoms.’ A curious resemldance, though less in dcgri'c, 
luis also been seen to exist between the auditory (jrgaiis of 
fishes and of Ce])lialopods. Jiemarkable similarities l)(‘tw(‘('n 
certain ])lacental and imjdacental mammals, between the 
bird’s-head ])rocesses of Polyzoa and the pedieellaihe of 
Echinoderms, between Ichthyosauria and Cetacea, with 
very many other similar coincidences, have also been 
indicated as instances in point. 

Kvidence has also been brought forward to show that 
similarity is sometimes directly induced by very ol)S('ure 
conditions, at present (piite inex])licable, r.//. by caus(‘s 
imniediji,tely connci^ted with geographical distribution ; as 
in tlicf loss of the tail in certain forms of Le])ido])tera and 
in simultaneous moditications of colour in oHuts, and in 
the direct moditication of young English oysters when 
transported to the shore of the IVIeditevraiu'an. 

Again, it has Ijeen asserted that C(;rtain gr()U])s of organic 
forms seem to havii an innate tendency to nanarkahle de- 
velopments of some particular kind, as beauty and singu- 
larity of plumage in the group of birds of paiudise. 

It has also been contended that there is sona^thing to 
be said in favour of sudden, as o])pos{id to excecalingly 
minute and gradual, moditications, even if the latter are 
not fortuitous. Cases were brought forward, in Cha[)t(‘r 1 V^, 
such as the bivalve just mentioned; twenty-s(nen kinds 
oi‘ American trees simultaneously and similarly modilie.d; 
also the independent production of ])ony Im'.eds; and tlui 
case of the English greyhounds in ^Mexico, the orrs])ring, 
of which produced directly acclimated ])rogeny. Ik'sidt's 
these, the cases (d' the Xoj-niandy pigs, of Duhrnf, f (tin I a, 
and also of the black-shouldered peacock, have ])cen s])ok(ui 
of. The teeth of the labyrinthodon, the hand of the potto. 
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tlie wlialebonc of whales, the wings of birds, tlie climbing 
tendrils of some plants, &c. have also been adduced as 
instances of structures, tlie origin and production of which 
are proliably due rather to considerable modifications than 
to minute increments. 

It has also been shown that certain forms which were 
once supposed to be especially transitional and inter- 
mediate (as, e.r/., the aye-aye) are really not so; while 
the ordinary rule, that the progress of forms has been 
‘‘from the more general to the more special,” has been 
shown to have remarkable exceptions^ as, r. fj. INIa- 
craiadienia, the Glyptodon, and the sabre-toothed tiger 
(Machairodiis). " 

Next, a-s to specific stability, it has been seen that there 
may be a certain limit to normal variability, and that if 
changes take ydace they may be expected a priori to be 
mad<ed and considerable- ones, from the facts presented by 
the inorganic world, and perhaps also by the lowest forms 
of the organic Avorld. It has also been seen tliat with 
regard to minute spontaneous variations in races, there is 
a rapidly increasing difficulty in intensifying them, in any 
one direction, by ever such careful breeding. Moreover, it 
has appeared that different species show a tendency to 
variability in definite directions, and probably in different 
degrees, and that at any rate Mr. Darwin himself concedes 
the existence of an internal barrier to change when he 
credits the goose with “ a singularly inflexible organiza- 
tion ; ” also, that he admits the presence of an internal 
proclivity to change when he speaks of “ a whole organiza- 
tion seeming to have become plastic, and tending to depart 
from the parental type.” 

We have seen also that a marked proclivity to reversion 
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does exist, inasmucli as it soinetiiiK's tnl>:os place in a 
striking manner, as exemplified in tlie white sillc t'ewl in 
England, in e/ careful selection in breeding. 

Again, we have found that a tendency exists in nature 
to eliminate hylnid races, by whatever means that elimina- 
tion is effiT.ted, while no similar tendency bars the', way to 
an indefinite blcpding of varieties. Tliis has also been en- 
forced by statements as to the pre])otcncy of certain pollen 
of identical species, but of distinct races. 

To all the preceding considerations have heen added 
otluirs derived from tlie relations of specie's to [)ast time. 
It has been contended that we have as yet no evideiuje of 
minutely intermediate forms connecting uninterripdedly 
together undoubtedly distinct species. It has also l)een 
maintained that wliile even ''liorse anccistry” fails to* 
supply such a desideratum, in very strongly inarked and 
exceptional kinds (such as the Ichthyosauria, (didohia, 
and Anoura), the absence of links is both imj)ortant and 
significant. Eor if every species, without exception, lias 
arisen by minute modifications, it seems incnidihle that a 
small percentage of such transitional forms should not 
have been preserved. This, of course, is espiicially the 
case as regards the marine Iclithyosauria and Tlcsiosauria, 
of which so very many remains have been discovered. 

Sir William Thomson’s great authority has be(.*n seen to 
oppose itself to Natural Selection,” by limiting, on astro- 
nomical and physical grounds, the duration of life on this 
planet to about one hundred million years. This period, 
it has been contended, is not nearly enough, on the one 
hand, for the evolution of all organic forms by the exclusive 
action of mere minute, fortuitous variations ; on the other 
hand, for the deposition of all the strata wliich must have 
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1)0(311 d(3posited, if minute fortuitous variation was the 
maniKii* of successive specific manifestation. 

Again, the geographical distribution of existing animals 
has l)oen seen to present difficulties which, though not 
themselves of any great weight, yet have a certain value 
when taken in conjunction witli all the other objections. 

The facts of homology, serial, bilateral and vertical, have 
also t)een passed in review. Such phenomena, it has been 
contended, arci not explicable without admitting the action 
of what may most conveniently be spoken of as an internal 
power, the existence of which is supported by facts not 
only of comparative aiiatoiny, but of teratology arrJ patho- 
logy also. Besides this, “ Natural Sel(‘ctioii ” has been shown 
to be imi)otent to explain these phenomena, while the exist- 
ence of such an internal power of homologous evolution 
diminishes the a priori improbability of an analogous law 
of ^^ecific origination. 

All these various considerations have been supplemented 
by an endeavour to show the utter inadequacy of Mr. 
Darwin’s theory with regard to the liigher psychical phe- 
nomena of mail (especially the evolution of moral j)er- 
ceptions), and with regard to the evolution of individual 
organisms by tire action of Pangenesis. And it has been 
implied that if j\Ir. Darwin’s latter hypothesis could be 
shown to be untenable, an antecedent doubt would be 
thrown u]) 0 ii his other conception, namely, the theory of 
Natural Selection.” 

A cumulative argument thus arises against the pre- 
valent action of “ Natural Selection,” which, to the mind 
of the author, is conclusive. As before observed, he was 
not originally disjiosed to reject Mr. Darwin’s fascinating 
theory. Peiterated endeavours to solve its difficulties 
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have, lioweVer, had the edbct of convincing him that that 
theory, as the one or as tlie leading exjdanation of tlie 
successive evolution and manifestation of s])ecific forms, 
is untenable. At the same time he admits fully that 
“ Natural Selection acts, and must act, [iiul that it plays 
in the organic world a certain though a secondary and 
subordinate part. 

The one moihu^opcnnuU yet suggested having been found 
iiisutlicieiit, the question arises : Can anotlicr be substi- 
tuted ill its jdace ? If not, can anything that is positive, 
and if anything, what, be said as to the question of specific 
originatiojii ? 

Now* in the first place, it is of course axiomatic that the 
laws which conditioned the evolution of extinct and of 
existing species are of as much efhcacy at this nioniiint as 
at any preceding period, that they ft ml to the manifesta- 
tion of new forms as much now as ev(;r beforii. It ly^io 
means necessarily follows, Imwever, that this tendency 
is actually being carried into eflcid, and that ii(‘av species 
of the higher animals and jdants are now b(;ing ])ro- 
duced. They may be so or they may not, according as 
existing circumstances favour, or conflict with, the action 
of those laws. It is possible that lowly organized creatures 
may be continually evolved at the ])resent day, the requisite 
conditions being more or less easily supplied. Therii is, 
however, no such evidence at present as to higher forms; 
while, as we have seen in Chapter VII., there are a in'iori 
considerations wliicli militate against their being similarly 
evolved. 

The presence of wild varieties, and tlie difficulty which 
often exists in the determination of species, are sometimes 
adduced as arguments that high forms are now in process 

a 
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of evolution. These facts, however, do nut necessarily 
prove more tlian that some species })ossess a greater vari- 
ability than others, and (what is indeed unquestionable) 
that s[)ccies have often been unduly multiplied l)y geo- 
logists and botanists. It may be, for example, tliat Wagner 
was right, and that all the American monkeys of the genus 
cebns may bci reduced to a single species, or to two. 

Witli regard to tlie low(u* organisms, and supj)()sing views 
rtjcently advanced to l)ecome fully establislied, there is no 
reason to iliink that tlie forms said to be evolved W(.'re new 
s[)ecies, but ratlier i‘(‘ap])earances of definitij kinds which 
liad a])])eared before a'nd will appear agai]i under same 
conditions. So witli higher forms, similar condilioin must 
educe simiiar results; but here practically similar condi- 
tions can randy obtain, l)ecanse of the largii })art which 
“ desiMUit” and inheritance” always ]>lay in such highly 
org{Uiiz(Ml forms. 

Still it is conc'eivable tliat dilferent conddnations at 
different times may have occasionally the same outcome, 
just as the mull i})lications of dilfei’ent numbers may have 
severally tlie same result. 

Tlu're an.* reasons, Iiowever, for thinking it possible that 
th(i human race is a witness of an exceptionally uiudianging 
and stable condition of things, if the calculations of ^Ir. 
Croll are valid as to how far variations in lla^ eccentricity 
in the ciirth’s orbit, together with the ])niccssion of the 
(‘quinoxt'S, havi*. ]»ro<luced changes in climate. Air. Wallace 
has pointed out ^ that, as during the last 00, 1)00 years 

^ SiM> Niftlirr, Mmvli a, ls7o, p. 451. \Viili;u i* .s.i\s (rcfVi to 

Mr. (’roll’s |o|u-r in the P/d/. “Asm* arc now, and liavo ]u*en for 

(id, 00(1 yc;irs, in a period of low oeeentrieitv, f/(f' rut'' "j i^/urntjc of sjx'cirs- 
durimj t/iat tinf ndn /><■ j/o ituK^urc cf the rate that /ms (jcneral/i/ obtained 
ill 2 >tfst tjeolo'jica/ I'pochs." 
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tliese contlitioiis have been exceptionally nucliaiigine', 
specific evolution may have been exce])ti()nally rare. It 
becomes then possible to suppose that for a similar periiMl 
stimuli to change in the manifestation of animal forms 
may have heen unusually few and feeble, — tliat is, if the 
conditions of the earth’s orl)it have been as exc(‘ptional 
as stated. However, even if new’ species are now 
being evolved as actively as ever, or if they liave ])(‘en so 
([iiite recently, no confiict thence necessarily arises with 
the view’ here advocated. For it by no means follows that 
if some exanpdes of luiw S[U‘cies have recently lanui sud- 
denly ])r(^duced from individuals of jintecedent s]H'cies, W(‘, 
ought it) he able to put onr fingtws on such cases ; as ]\Ir. 
.Mur[)hy well ohserves ' in a ])assag(‘. heforci ([UotcMl, “ If a 
species w’ere to come suddeidy into heiiig in a, wild slat(', 
as the Ancon shee[) did under domestication, how could wi‘. 
ascertain the fa(.‘t ? If the first of a mwvly-born sp(‘fies 
w'(*re found, tin* fact of its discoveiy w’ould tidl nothing 
about its origin. Naturalists w'ould register it as a vei*y rai‘(‘, 
s[)e(des, having becui only once met with, hut they would 
have no means of knowing wlujther it wx*re the first or tlui 
last of its race.” 

Hut an* th(*re any grounds for thinking that in tin*, 
genesis of s])ecies an infrrjKtl force or tendency intervcm‘s, 
c()-o])erating with and controlling the action of (external 
conditions ? 

It is here contended that there are such grounds, and 
that tlumgh inheritance, rev(‘rsion, atavism. Natural S(*lc(> 
tion, &c., play a part not unimportant, yet that such an 
int(.*rnal power is a givat, perha[)s the main, detiamiii- 
ing agent. 

^ ainl I licence,” vol. i. p. .‘ML 
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It will, however, he ro])lietl tliat such an entity i.s no reru 
fra/.sff,; that if tlie conception is accepted, it is no real ex- 
planation ; and tliat it is merely a roundahout way of saying 
tliat the facts are as they are, while the cause reinains 
unknown. To this it may he rejoined, that for all who 
believe in the existence of the abstraction “force” at all, 
other than will, this conception of an internal force must 
he acce[)ted and located somewhere — cannot he eliminated 
altog(;ther ; and that therefore it may as reasonably be 
accejited in this mode as in any other. 

It was urged at the end of the third chapter, that it is 
congruous to credit mineral species with an interual power 
or fonic. By mdi a power it may he conceived that crys- 
tals not only assume tluar external symmetry, but even 
rt‘[»air it wlnni injured. Ultimate chemical elements must 
also he conceived as possessing an innate tendency to 
Ibriw certain unions, and to cohere in definite aggregations. 
This was considered towards the end of Chapter YIII. 

Turning to the organic world, even on the hypothesis of 
Mr. Herbert SpenciT or that of Mr. Harwin, it is impossible 
1() escape the conception of innate internal forces. With 
regard to the physiological units of the former, iMr. Spencer 
himself, as we have seen, distinctly attributes to them 
“ an innate tendency ” to evolve the parent form from 
which they sprang. With regard to the gemmules of 
i\Ir. Darwhi, we have seen in Chapter X. with how many 
innate powers, tendencies, and capabilities they must eacli 
be severally endowed to reproduce th(ur kind, to evolve 
complex organisms or cells, to exercise germinative 
atlinity, &c. 

If then (as was before said at the end of Chapter YIII.) 
such innate powers must be attributed to chemical atoms. 
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to mineral species, to gemniules, and to pliysiologieal units, 
it is only reasonable to attribute such to each indi\idual 
organism. 

The conception of such internal and latent ca])abilitios 
is somewliat like that of ^Ir. Chilton, before nuMitioned, 
according to ^vhich tile organic world consists of entities, 
eacli of which is, ns it were, a splieroid witli many facets on 
its surface, upon one of Avliiidi it rc^poses in stable eciuili- 
briiini. When by tlie accumulated action of incident forces 
tliis e([nilibrinm is disturbed, tlie spherr)id is sii])p()sed to 
turn over until it settles on an adjacent iacet once more in 
stable equilibrium. 

The internal tendency of an organism to c(‘rtain con- 
siderable and definite changes would correspond to tie* 
facets on the surfac'C of the spheroid. 

It may be objected that we have no knowledge; as lo 
how terrestj‘ial, cosnii(^al, and otlaa* ibr(t(‘s can alftsd. 
organisms so as to stimulate and evolve tli(\‘^(^ latcmt, 
merely })ot(mtial forms. Hut W(i have had evidenet*. that 
such mysterious agemaes do athicd/ orgiinisnis in ways as 
yet inexplicable, in the vciy nanarkable elfects of geo- 
graphii'al (jonditions wliicli were detaih'il in tlii^. third 
chapter. 

It is (juite conceivahle that the material urga,ni(j worhl 
may be so constituteil that tlui simultaiuious action upon 
it of all known forces, mechanical, physical, chemical, 
magnetic, terrestrial, and ('osmical, tog(dher with other as 
yet unknown hma-s which probably i*\ist, may rc'snlt in 
changes which are harmonious and symmetrical; just as 
the internal nature of vibrating platijs causes particles oT 
sand scattered over them to assuuKi definite and syniiiK!- 
trical figures when made to oscillate in different ways hy 
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]mv of ji violin being dnuvn along tlieir C'dge.sd Tlio 
results or tla-sf* combined internal ])o\vi‘rs and external 
inllnenc(!S might be re])r(*s(mied under the symbol of 
(■om])he\ se.ries of viljralions (analogous to those of sound 
or light) (brining a most eomph'x hamiony or a display nC 
nid.st varii'd colours. In such a way the r(‘paration of local 
in juries might be* symbolized as a tilling up and completioii 
ol‘ an in((!rruj)led jbythm. Thus also monstrous alauTa- 
tions fi’om typical structure might correspond to a discoi'd, 
and st(‘i'ilily IVoni ('rossing bi^ com])ared with the darkiu'ss 
resulting from tlu^ intm-fennuM; of wav(‘s of light. 

Such symbolism will harmonize with the ])ecul1ar r(‘pro- 
ductioii, b(‘fore numtioned, of heads in tla^ body of emdain 
amudids, with the tacts of serial honuddnv, as well as 


* ill liis iccciitlv ]nil>Iish(‘il work on Man, Mr. Daiwin li:is made sonic 
\i-iT iviiiiirkaltlc iKlniissioiis n.s lo llu* cxi.st<*n<‘t‘ of an internal force sneli as 
is lici'e eonleinled for. 'rims, in vol, ii. ]>. oSS, speakin.^; of eei'tain niodili- 
cations, lie sax's ; “In the greater nuinher of cfiM's we can only say tliat 
the eau.se of eaidi sliL!,lit variat ion, ami ofeaeli inoiist i osity, lies imieli more 
in f/h' lUiliii’i thill hni'.l it III iitn III' till iii’ifihi hht than in the natuie of tlie 
siirroiiiidine eoiiditions. ” A_Ljain, apeakim; of the di.sap])earane(* of s])uts 
and strijx'sin j)i;^s. d«-er, ami taj)ir.s. he remarks: “ Whellu-r this (dian.ne 
was ( Ifei-ted lliiom;h sexual or iialiii-al selection, or was diU' to the direct 
action of the conditions (»f lile, or skuh' tiiln r ihii'iiiHi'ii fiiti'ii', it is imjios- 
silde to decide’’ (Oy>, cif. p. Iiitlielimt volume, ]•. lal, In says of 

the excitin^^ camses of inodilieatioim • “They relate inmdi more (doscly to 
the roust it ut urn uj thr runiiinf nrtjii itisui than to the n.itnre»)f tlie condition^ 
to wliiidi it lias hc«‘n .siikjeetcd.” lie akso speaks (p. ‘J'J."*)of “unknown 
dilleiences in the constitution" as the undouhted cause of certain dei^rees 
I'f sterility. I'inally, with n\nanl to the transformation «)f spi'cilic (dia- 
meters we have the fidlowin^ noteworthy ]tassaoc : “An uiiexjilaiued 
residuum of ehanoe, perha]>s a laiee one, immt he left to the assuimsl 
uniform action of tho.se unknown aman.de.s, whiidi occasionally induce 
st ronuly-niarked and ahrupt deviations of structure in our domestic ]ai>- 
duetious." (“ Desi'eiit of -Man," vol. i. p. 151.) In this pas.sae,,» U 
Darwin seeims to admit all that the author of this Ixadc need (hunand. 
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tlioso of Lilateriil ixiul vertical .syiiiiuetrv. Als(\ as the 
atoms of a nNoiiaiit body may b(‘ math^ to ^ivt' out sound 
by the juxlap(»>il ion of a vibratii^Lj tiininL:‘-f"rk, so it is 
coiK'eivahh' that tlie physiolo<;i('al units of a. liviiiL;’ 
orijanism may b(‘ so inlluenet'd by surround in:;- condi- 
ti«.)ns (oiLianie- and otlu*r) tliat tin* aeenmnlalioii of tlu'Si' 
eonditions inay u|)S(‘t the |ii‘(‘vions rliytlim of siu'li units, 
produeiiiL;' nuulilieatious in tluan — a frt'sli ehord in tlu^ 
liarmony of natun! — a new species ! 

Ihit it ]nay Ik' iyi;ain obj(‘('ted, tliat to say tliat sp('eies 
,‘iris(* by tlu' helj) of an innat(‘ jiower ])osscss(‘d by organ- 
isms is ■'no (!X[)lanation, blit is a, reproduction of th(‘ ab- 
surdity’, F(^()inn( I'luloiinif iHnrcfjiFiJ a iinr rtrli' siiporifitiin'. 
It is c< intt'iuhsl, h()wev(*r, that this ohji'ction docvs not 
apply, ev(ni if it h(‘ conc.edcd that thcix* is that t(ir('(; in 
^lolien^’s ridicule which is umierally attribnti'd to it.’ 
Much, hr>W('Vci’, luiiilit b«^ said in opposition to ifioK' 
than on(‘ of that brilliant dramatist’s smart philosophical 
epigrams, just as to tin; theoh^uieal ones of N’oltain', oi* 
to the* hioloLiical on(‘ of that other Krenchman who for a, 
time discredited a cranial skeletal 1h(*ory by the. ]dn‘as(‘ 
“ V(‘rtebr(? ])ensante.” “ 

In fact, how('\'er, it is a real (‘xplaiuit ion of how a man 
lives, to say that lui lives independently on his own inconu', 

* If any one \\cn‘ to ('oiitnid tliat ln.'^idr tin* oj ium tlire- cm’sIciI a i'<al 
distiiu-t ol.jcctivc entity, “it> si'jioritic virtiu*,” In- uoiild In- ojini to 
ridicule indeed, lint the eoiisiitntiou of our mind^ is uieh i!i;it weeannot 
l)ut distin^ui^li iile.dly a tliiii;; from its even es^.-nti.il atlnliute-. and 
4 ualilie•^. Tlie Jwke is .suflieieiitly amusin;^', low rxer, ie^r;ijdi il as tlic 
solemn cnuneiatiou of a truism. 

- Notiet d l>v Professor Owcil ill llis “ Arcliet Vjte,’’ |i. 7d. pecelitly it 
has been attempn-d tn ili.scrcdit Darw iiii.sm in Franee 1»\ sj eakino of it as 
“(A; A/ scli n<:<’ ns*: 
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instead of being supported by bis relatives and friends. In 
the same \vay, there is fully as real a distiuetion between 
the production of ]iew S2)ecjlic manifestations entirely ah 
exkrno, and tlie production of the same through an innate 
force and tendency, the determination of which into action 
is occasifHKxl ])y external circuni.stances. 

To say that organisms ])ossess this innate j)ower, and 
that by it new sp(^cie.s are from time to time produced, is 
by no means a mere assertion that they tur produced, and 
ill an unknown mode. It is the negation of that view 
which d(!ems external forces alone siiilicient, and is at tln^ 
same time the assertion of something positive, to be arrived 
at by the ])rocess of elimination. * 

All physical (‘xplanations result ultimately in such con- 
ceptions of innate power, or else. in that of will force. The 
far-famed exjdanatioii of the celestial motions (aids in the 
(conception tliat every particle of mattm* has the innate 
[)ower of attracting evcny other ]>avticle directly as tlu‘ 
mass, and inversidy as the s(|uare of the distance. 

Wii arc', logic'ally driven to this positive*. eoncei>tion, if wo 
do not accej)t the view that there is no force but volition, 
and that Jill pheiiomeua whatever are tlu' immediate results 
of the action of intelligent and self-conscious will. 

AVe ha\ e seen that the notion of siuhh'ii cliaiigc'S — sal- 
tatory actions in natuiu — has n.'ceivi'd countenance from 
Piofessor Huxley.^ We must conceive that the.se jumps 
ai’e orderly, and according to law, inasmuch as the whole 
cosmos is siudi. Such orderly evolution harmoiiizi.'S Avith 
a teleology derived, not indeed from I'xternal nature 
directly, but from the mind of man. On this point, bo.w- 
e.V(‘r, more will be said in the next cha])ler. 

* “Lay Sonnoiis," p. 
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Again, If new species have not been manifested ]>y the 
action of external conditions upon minute indelinitc indi- 
vidual differences, in what ])recise way may we conceive 
that manifestation to have taken place I 

Are new species now evolving, ns they liavc^ been from 
time to time evolved? If so, in what way and by wliat 
conceivable means ? 

In the first ])lace, they must he produced by natural 
action in ])re-existing mabu’ial, or by supi'niatural action. 

For iHMisons to !)(', given in tlui next chapter, tin*- second 
liy])othesis need not be considered. 

If, tlien, new sjiecii's are and liave Ixuni evolviul from 
j)re-e:4isting material, must that material have been organic 
or inorganic ? 

As Ix'fore said, additional arguments have*. lat(‘ly beim 
brouglit forward to show that individual organisms r/e arise, 
from a l)asis of ///-organiii ma.terial only. As, liowcnaa*, 
tliis at tlie most aj)p(‘ars to be the case (\\clnsiv(‘ly, if 
at all, witli the lowest and most minute organisms, tla^ 
])rocess cannot be oliscrvcMl, though' it may perhaps be 
t airly inferred. 

We may tli(‘refore, if for no otlnu’ reason, dismiss the 
notion that highly organizcMl animals and phants can b(‘ 
.suddenly or gradually built u}) by any coin])ination of 
physical forc(*s and natural ])ow(»rs act ing (*xteriially and 
internally up(»n and in merely inorganic- matmial as a 
l)ase. 

Ihit the (piestion is, liow liave the highest kinds of 
animals and plants arisen? It seems impossible that tla^y 
can have ap})earod otherwise than by the agency of antcua^- 
(leiit organisms not greatly dilfereiit from tliem. 

A multitude of fact.s, ever increasing in uumher and 
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iiii])i)rt;iii('(‘, all [Mtiiil to <iuli a modt* of s[)ecili(‘ iiiaiii- 
Instiit ion. 

vorv ^’00(1 illustration lias Ixhmi ailducnd 1 )y Pm- 
Irssor Mow or in lla* int rodiiotorv locturc, of liis first 
lliintorian (‘ourso.^ It is the rcdiu'tion in si/a, to a ^rc'atcr 
or l(*ss do'jivi!, of tli(‘ .s(‘(*ond and tliii’d dibits of lli(‘. foot 
in Australian marsupials, and this, notwilhstandinL!; the 
vorv dilforonl form and |■ullction of iliii fool in dilfcrmit 
;^i’oii]»s of llioso animals. 

vVsimilai ly si^nifif-ant uvidmici' of r(‘lati(nHhi]) is alforth'd 
hy ])roo(*ss(‘s of the zyi;oniati(‘. n^Lfioii of tlu‘ skull in (’oi’tain 
odmitati's existing and extinct. 

Aeain, tlu' relation h(‘t\ve(‘U exist iiyif and naamt lininas 
of tli(‘ differiMit r<*i>ions of the world, and lla; lact that the 
jiroLfi'ess in ory.nii/:af ion has l)(‘eu for lla* most paii from 
th(i mor(‘. yeiiei’al to the mor(‘ sjxaaal, teml to su])port the 
doctriiK' of evolution. 

Almost all the facts Imuyaht. forward hy the ]>atient 
industry of Mr. Darwin in su])|)ort of his llu'ory ol’ 
“Natural Selection'’ ar(‘ of (‘ours(‘ availahh* as cxidiaicc 
in favoiii' of tlui a<^a'iicy of ]uv-existinL;‘ and similar 
animals in spccitic (wolution. 

Now the new forms must he pnulucol hy chauLfes takine 
])lace in oruanisins at, aftm-, or before tlii'ii’ birth, either in 
thi'ir eiiihi’yonic or towards or in thm’i' adult (‘oiidition. 

Iv\anij)h‘s of straiiLti* births are sullicimitly numerous, 
and th('v may arise (‘ilhor from direct embryonic moditica- 
tions or apjKirently from some obscun* chanyc in the 
parental ai'tioii. To the foriiK*!* cateiforv IxTuin' Ihe hosts 
of instances of malformation throuith arrest of develop- 

^ 1 lit V Lrrtnn' •»!’ Frl*ni:irv It, lvS7u, pa lM- Fi; 4 s. 1 — 1. 

(rliiiivliill niitl Sons.; 
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iiKMit, aiiri ,|K‘rlia|)s ^^eiuTally iiioiistrositii's of soiiir sort 
an‘ tlu* result of siK'li affections of tlu* (Mubwo. To tlie. 
soeoinl eateL';ory lielouu' (‘asc's of liyl)ri(lisin, of cro^^s liveod, 
and in all ]>rol)alnlity the iu‘\v varieties and fcnaiis, siudi as 
the Jinaimrahle oiui of th(‘ Idaek-shoiihlered j)ca(' 0 (*k. In 
t]i(‘So ea'<(*s \V(‘ do not. have abortions or nionst ro->il ii's, bul 
more, or less harmonious forms oft(‘n of ?;real fnnetional 
activity, (‘udowinl with mark(‘d viability and <;-en('rat ivi‘ 
jirepoleney,* exe(‘[)t in the eas(* of hybrids, wlam wc oftcai 
lind (^veii a. more marki'd y(‘n(‘rativ(* inipolmiey. 

It setmis j»robabh‘ ther(‘f(a‘(‘ that new sjx'cii's may arise 
from s(^me eonstit nt ional alleetion of jiartmtal foi'ins— an 
alh'etloii mainly, if not ''Xelnsivi*!}', of their ^ein'i’al iv(‘ 
system. i\Ir. Dai’win lais earefnlly eolleeled ■' imnierons 
instaiiei's to show liow exeessivel}^ sensilivi; to various 
inllnenees tliis system is. 1I(‘ says Sterility is ind(‘- 
pmident of ntuK'ral health, and is ofhm aeeompanii'fl by 
(‘\ee>s of size, or luxuriance," and “ No one can ti'll, 

till he tries, whether any j)*irticular animal will bi*(‘('d 
under conlimmient, or any exotic jdant si'cd freely iindcu’ 
culliiiv.” AL;ain, “ Wlnm ii new chaiucter ai'ises, wliatc.ver 
its nature may be, it _L:<‘uerally len<ls to b(^ inlna-iled, at 
least in a lemj>orary and sometimes in a most j»ei>islent 
manner.’'^ Yet the obscure action of conditions will alti'r 

' In llii' “ J Ic.xcciit 1)1' Man,” V))I. i. j). tin* followin'^ j)a';s:i;^n' 

: “ Wlicii any diarix tcr lias siiililciilv a jijn'.in il iii a i n-i- nr s| 
actin' of. I sii)oli- ad of variatioi) ” .... “ami tliisiaci- is rmssctl 

with aimtln'r iml thus dMra<'tcn'-f<l, iIm- cliarai-tfis in (imstinii lin iml 
(•()nininjil\ a|)|<Midn ;i rumlil inn in tin- xonny, hnl a>>' t ransniit tol 

tn tlifiii < itJn-r perfect !y <levdnpe)l or not at all.” 

- See espedally “ AuiiiiaJs ami riaiits umh-r 1 loim-st i' atioti, ” vol. ii. 
I'lia]). xviii. 

•' “Oiiyiti ol' Species,” edition, ])p. ‘Via, r.-Jl. 

‘ “ Anini.ils ami riaiits umicr Itninestjeatioii, ” \oJ. ii. )». 'J. 
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clmracters loii;^ iiilierited, hs the graiidchihlvea of Aylos- 
biny (lucks, iviiiovcid to a distant part of England, cnni» 
pletcdy lost lluu'r (.*arly habit of incubation, and hatched 
their eggs at the same time with the common ducks of the 
sani(‘. plac,(*.” ^ 

INIr. Dai'win (piotos IVFr. Eartlett as saying It is ve- 
markabh'. that lions breed more freely in travelling collec- 
tions tlian in tlio zoological gardens ; probably tlui constant 
excitement and irritation produc(Ml by moving fioni jdace 
to pla(;(‘, or (diange of air, may have ctmsichjralde iiiiluence 
in tli(* niatt(*r.”- 

Mr. Darwin also says: “T'liere is K'ason to bidi'eve that 
insecis are afiected by conrinement like the liigher annuals,’' 
and he giv(iS e.\am])l(‘S.’‘^ 

Again, li(‘, gives (‘xamph's of cliange of ])liiniag(‘. in the 
linnet, bunting, orioh', and oth(‘r birds, a,nd of the teni[>orary 
modilication of the. horns of a male deer during a voyage.^ 

Finally, he a.dds that these changes (;annoi Ixi attributecl 
to loss of lu^sdlh or vigour, “ wlaui we rc'th'xt how lu'althy, 
long-livcMl, and vigorous many animals ai’c umler cap- 
tivity, such as ])arrots, and liawks when uscal for hawking, 
ch(‘tahs wIkmi uscmI for hunting, and eh'phants. Elie n*- 
productive organs themselves are not disiaised ; and tlu* 
diseases from which animals in menageries usually jauish 
are not those which in any way alf(‘ct their fertility. No 
domestic animal is more subject to disease than the slice}), 

yet it is remarkably jirolific It would ap])ear that 

any change in the habits of life, Avhatever these habits 
may be, if great enough, tiaids to alfect in an inexplicable 
manner the powers of reproduction.” 

* “ Animals aiitl IMaiits uinlcr Dmiif.stioatimi," vul. ii. ]>. 

" j). 151. ^ Iluil. 157. ^ p. 15^. 
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Sueli, tlieii, is the sin^^nilav sensitiveness of the generative' 
system. 

As to the means by wliich that system is afl'e'eteil, we 
see that a variety of conditions affect it ; but as to the 
modes in wliieh tliey act upon it, wc; have as yet little if 
any clue. 

We have also seen the singular eflects (in tailed Li'])i- 
dopti'ra, &c.) of causes connected with geogra[)hical dis- 
tribidion, the mode of action of whicli is as yet (piitt' 
inexplicable ; and we have also se(‘n that tlavi-e appears to 
1)('. an innate tendency in certain grouj)S (birds of ])arjidisc‘, 
fe.) to cjevelop characters of a peculiar kind. 

It is, to say the least, probable that other iiilluences 
exist, tc'iTcstriid and cosmical, as yet unnoted. Tlu^ 
gradually accumulating or diverscily combining actions ol’ 
all these on highly sensitive' structures, whicdi are them- 
sedves possessc'd of internal rc'sponsive powcu's and icui- 
dencies, may well result in occasional rei)c;ated i)roductions 
of forms harmonious and vigorous, and dillering from the* 
parental forms in ])roportioii to the result of the com- 
bining or conllicting action of all external and internal 
influences. If, in the*, past history of this idancd, moi'c 
causes ever intcu’vened, or interveimd more encugeticalJy 
than at present, we might a iivlurl expect a richen* evolu- 
tion of forms more radically difrering one fioni another 
than any which could l.)e j)roduced under conditions of 
more perfect c([uilibrium. At the same time, if it be true 
that the last few thousand years liave been a ])eriod of 
remarkable and exceptional uniformity as rcgai’ds this 
planet’s astronomical relations, there are then some grounds 
for thinking that organic evolution may have been ex- 
ceptionally depressed during the same epoch. 
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Xow, as to tlio fact that sudtlcii changes aihl siuUlcii 
(lcv(*]oj)ni(ints have occuit(m1, and as to t\w. prohahility that 
sucli ehang(N are likely to oeeur, evidence was given in 
Chapter l\k 

In (dia|)t(!r v/e nlso saw' tlad. iniiua'als l)('eonie modi- 
fied suddenly end considerahly hy th(i action of incident 
foi‘(.'es — as, r. //., in the ])rodnction of liexagoiial tabular 
crystals of carbonate of cop[>er by sulphuric acid, Jind 
of long rectangular ])risms by aninionin, i'xc. 

We hav(i thus an antecedmit probability that if changes 
are produced in specific manifestation through incident 
fbi’ces, th(^s(i changes w’ill be. scmsible and con.-.id(.'rable, 
not minute au<l infinitesimal. 

(k)ns(M[U(mtly, it is ])robable that n(‘\v s})(‘cies have 
aj)p(aired from tinu! to time*, wdth compiirative suddenness, 
and that tliciy still continue so to arisen if all the, condi- 
tion« necessaiy for specilic (‘volution now* ol)iain.^ 

This probability will be incivased if the observations of 

I I’rol'f.s (ii‘ lliuiijiliiy lias rcinarkctl ; “ WX* arc raniiliari/,c(l witli tlic 
I'act tliat ill tlic iiior_L;aiiic \vorI<l coiiiliiiiat io;is l.ikc place oiil\ in certain 
dcliiiitc ])i-opitiii{)im ; t'nr instaih'c, that oxyLC'’!! iiniti's with iiitro-cn in one 
projKirtion tn make nitnc.is oxiik-, in a second pnipoit icii, a niultiplu of 
tin* lir.st, to iiiaki* nitric nxidc, aiul so on to tlic jifih proportion oi 
multiple, which cives nitric acid, and th.it hctwccii these ti\a' sf\('ral 
lixed piMportioiis no ronihinations take place: so that the rcvullants ot 
these and other similar eomhinalioiis -the inoi-oanic species, as \\e may 
call them are rein. iikaMv eonstanl and tixial in their eharaeti rs. kacli 
has its one form, as in the ease of a crystal of chloride of .sodium, oj- 
suljihate of maijnesiH, which may he hrokeii dt>\\ n or dissolved hut which 
cannot he modilied or imule to approaeli, .still les.s to pass into, anv (»ther 
form.” “.May there imt he s.nnethino an.iloi^ons— some coi respondin_:; 
law of eomhinin*^ liroportion -]iresidiiiL; over livin'; matter, cducinLC tlie 
wiiioins forms, lixiiii; their eharaeters, i^iviiii; them constancy, in faci, 
i-volviin^ and fixing the sp(‘eii‘s J.uinml nj ni/fniii ii 
vol. i. p. 11. . ' 
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Dr. r)astiali are coiiiiriiKHl by future invest igal ion. Accord- 
ing to liis re])ort, \vlioii Die recjuisiti* conditions \vcri‘ su])- 
plied, tlu! traiisfurinatioiis wliicb appean'd to take ])lace 
(from very bnv to liiglier organisms) ^vore suddiai, dctinite, 
and complete. 

If this is vso, tliere mast probalily exists in liigiuM* 
forms a similar tendency to siudi change. Idiat ten- 
dency may iiuh'cd be long suppresscid, and ultimately 
modilied by the action of heredity — an action wliic'li would 
incr(‘ase in force with the increase in tla^ ])ei‘fc(‘tiou and 
(‘omplexity of tin*, organism atfected. Still w(', might 
expect Unit sucli changes as do take j»lace would )>e also 
suddeii, delinite, and coin})lete. 

Aloreovi'r, as the same caus(‘s ])Voduce the same (‘lh*cts, 
several individual ])a.rent forms must ofliui have luvii 
similarly and simnltaneously atlech^d. That tlay should 
be so affe(‘t(*d — at huist that seA'cual similarly modijied 
individuals should siiriultaiujously aris(*--dias Ijciui seen to 
be a giMierally nece.ssaiy (u’nmmstance for llie permamuit 
continuance (jf such ihav modilications. 

It is also conceivable that such new forms nia)" b(^ (ui- 
dowed'Avith excessive constitutional strength and viahilily, 
and with geaierative- j»r(‘]>(jtency, as was flat cas(‘ witli the, 
l)lack-shouldcn^<l peacock in Sir d. Trevelyan’s iloek. 'fliis 
(lock was entirely com])os(id of tlui common kind, a,nd yet 
llie new foi*m rapidly developiMl itself “ /o fhr (.i liiirfiuti of 
(he inrruHO'^Jij r.ri.sH/Uf hnnl." * 

Inde(‘d, the notion acct*pled by both All’. Darwin and 
Air. llerhc'i’t S[)enc('r, and which is ])Iain]y tla^ fact 
(namely, that changes of comlitions and iiicidoiit forces, 
within limits, augment the viability and lertilily of indi- 

^ “ Animals and Plant.'. uii'U'r Duiin'-stioitioii,” vnl. i. p. ‘2'Jl. 
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viduals), harmonizes well with the suggested possibility as 
to an augmented viability and prepotency in new organic 
forms evolved by peculiar cons(mtaneous actions of con- 
ditions and forces, both external and internal. 

The remarkable series of changes noted l^y Dr. Bastian 
were certainly not produced by external incident forces 
only, ])ut by these acting on a jleculiar materia, having 
sp(icial pnjperties and powers.. Therefore, the changes 
were induced by the consentaneous action of internal and 
external forces.^ In the same way, then, we may expect 
clianges in higher forms to be evolved by similar united 
action of internal and external forces# 

One other point may here be adverted to. Wliai the 
remarkable way in which structure and function simulta- 
neously change, is borne in mind ; when those numerous 
instances' in which nature has supplied similar wants by 
simiJar fiieans, as detailed in Chapter III., are remembered; 
when also all the wonderful contrivances of orchids, of 
mimicry, and the strange complexity of certain instinctive 
actions are considered : then the coiivitdion forces itself on 
many minds that the organic ivorld is the expression of an 
intelligence of some kind. This view has been well advo- 
cated by jMr. Joseph John Murphy, in his recent work so 
often here referred to. 

This intelligence, however, is evidently not altogether 
such as ours, or else has other purposes than those most 
obvious to us. For the end is often attained in singularly 
roundabout ways, or with a prodigality of means which 
seems out of all proportion with the result : not with the 

^ Though hardly necessary, it may be well to remark that the views liere 
advocated in no way depend upon the trutli of the doctrine of Spontaneous 
Generation. 
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sinijile action directed to one end wliicli generally marks 
liuinan activity. 

Organic^ nature then speaks clearly to many minds of 
the action of an intelligence resulting, on the wholo and 
ill the main, in order, harmony, and beauty, yet of an 
intelligence the ways of whii^h are not as our ways. 

This view of evolution harmonizes well with Theistic 
conceptions; not, of course*, that this harmony is ]>rought 
forward as an argument in its favour geiK'rally, but it will 
liave weight with tliose who are convinced that Theism 
r(!])oses upon solid grounds of n'asoii as iJu' rational view 
of the lyiiverse. I41 such it may be observed that, thus 
conceited, the Divine action has that slight amount of 
ivs(unblance to, and that wide amount of divergiaice from 
what human action would be, w'hich might be e.\])ect(Hl a. 
priori — might be expected, that is, from a lleing^ whoso 
nature and aims are utterly beyond our j)Ower to imagpu', 
however faintly, but wdiose truth and goodn(‘ss ari‘< the 
fountain and sourye of our own perceptions of such 
(qualities. 

The view of evolution maintained in this work, though 
arrived at in comphde independence,^ yid s(*ems to agree 
in many respects with the views advocated l)y Trolessor 
Owen in the last volume of Ids ‘-Anatomy of Vertebrate's,” 
under the term “ derivation.” He says : “ “ Derivation liolds 
that every species changes in tiim;, by virtue of inh(U‘ent 
tendencies thereto. 'Natural Selection’ holds that no such 

’ Since the jmhlif'atioii of the first edithni of tliis lK»ok, its .'intlior has 
l>(‘(*oiu(; a\var(^ that siinihir views wen; eiiuiieiatcsl inure thiin ten years 
ijtu by Pi\)f( ‘^sor Tlieojthilus Parsons, of Harvanl rniveisity, C'ainl)ri«l<4c*, 
Mnssaehu^-etts They were i)nl)lishe(l in tlie July Number of i\\Q. A uierican 
fnnntnl of Sru vrr and Arts for 1860. 

“ Vol. iii. i». 808. 

T 
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change can take place without the influence of altered 
external circumstances.^ "Derivation’ sees, among tlie 
effects of the innate tendency to cliange iirespective of 
altered circumstances, a manifestation of creative power in 
the variety and beauty of the results ; and, in the idtimat(3 
forthcoming of a being susceptible of appreciating such 
beauty, evidence of the pre-ordaining of such relation of 
power to the appreciation. " Natural Selection ’ acknow- 
ledges that if ornament or beauty, in itself, should be a 
purpose in creation, it w’ould be absolutely fatal to it as 
a hypotliesis.” 

"" ‘ Natural Selection ’ sees grandeur in the view of life, 
with its several powers, having been originally bnpathed 
by the Creator into a few forms or into one. " Derivation ’ 
sees therein a narrow invocation of a special miracle and 
an unworthy limitation of creative power, the grandeur of 
wdiich is manifested daily, hourly, in calling into life many 
forms, by conversion of physical and chemical into vital 
modes oi for(!e, under as many diversified conditions of 
the reipiisite elements to be so combined.” 

The tluKjry propounded in this work allows, however, a 
greater and more important share to external influences, 
it being believed by the author that these external in- 
fluences equally with the internal ones are the results of 
one harmonious action underlying the whole of nature, 
organic and inorganic, cosmical, physical, chemical, terres- 
trial, vital, and social. 

According to this view, an internal law controls the 
action of every part of every individual, and of every 

^ This is harilly an exact representation of Mr. Darwin’s view. On his 
iho')ry, if a favourable variation happens to arise (the external circum- 
stai.C03 remaining the same), it will yet be preserved 
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organisni^as a unit, and of the entire organic world as a 
wliole. 

It is believed : TJiat this conception of an iiitenial 
innate force will ever remain necessary, however much its 
subordinate processes and actions may become exj)lieiil)le. 
That by such a force, from time to time, new s])ccics an' 
manifested by ordinary generation, just as Pavo niffripcnnix 
appeared suddenly, these new forms not being monstrosi- 
ties but harmonious self-consistent wholes. That thus, as 
specific distinctness is manifested by obscure sexual con- 
ditions, so in obscure sexual modifications specific distinc- 
tions arise. 

Th|t these jumps ” are considerable in comparison 
with the minute variations of “Natural Selection” — are 
in fact sensible steps, sucli as discriminate species from 
species. 

That the latent tendency which exists to thi'se sudden 
evolutions is determined to action by the stimulus of 
external conditions. 

That “Natural Selection ” rigorously destroys monstro- 
sities, and abortive and feeble attempts at the performance 
of the evolutionary process. 

That “Natural Selection” removes the antecedent si)ecies 
rapidly when the new one evolved is more in liarmony 
with surrounding conditions. 

That “ Natural Selection ” favours and deveh)ps useful 
variations, though it is impotent to originate them or to 
erect the physiological barrier which seems to exist be- 
tween species. 

By some such conception as this, the dilliculties here 
enumerated, which beset the theory of “Natural Selection” 
pure and simple, are to be got over. 

T 2 
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Tims, for example, tlic difficulties discussed ia the first 
chapter — namely, those as to the origins and ‘first begin- 
nings of cei'tain structures — are comjdetely evaded. 

Again, as to the independent origin of closely similar 
sti’iictures, sii(;h as the eyes of the Vertebrata and cuttle- 
lislu^s, the difliciilty is removed if we may adopt the con- 
ception of an innate force similarly directed in each ease, 
aial assisted by favourable external conditions. 

Sj)e(a(ie stability, limitation to variability, and the facts 
of reversion, all harmonize with the view here ])ut forward. 
Th(i saiiK! may b(‘ said with regard to tin* significant facts 
of homology, and of organic symmetry; and our e.onsidera- 
tion of the hypothesis of 1‘angenesis in Chapter has 
s(‘(muHl 'to r(‘sult in a eonce])tion as to innate powers 
whi(‘h also accords W(‘ll with th(‘. view just mentioned. 

Th(‘, evolutionary hypothesis here advocated also serves 
to oxi)lain all thos(‘ nmiarkabU^ fa(‘ts winch were stated 
in I Ik; first cha])t(T to bo ex])licable by the theory of 
Xatural Selection, naniely, the relation of existing to 
recent faunas and tloras ; the ])lu*nomena of homology 
and of rudimentary structures; also the processes gone 
through in devcdopmeid, and lastly the wonderful facts 
of mimicry. 

Finally, the view adopted is the synthesis of many dis- 
tinct and, at first sight, conflicting conce])tions, each of 
which contains t-lenumts of truth, and all of which it 
appears to be able more or less to harmonize. 

Thus it has b(‘en seen that “ Xatural Selection ” is ac- 
('e])ted. It acts and must act, though alone it docs not 
a|)])ear capable of fultilling the task assigned to it by 
^Ir. 1 )arwin. 

Fangenesis Ins probably also much truth in it, and has 
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certainly afforded valuable and pre‘^iiaiit sug‘»e8tioiis, but 
unaided and alone it seems inade(iuate to ex[)lain tin* 
evolution of the individual organism. 

Those three conceptions of tlui organic world which mav 
be spoken of as the teleological, the typicid, and tlu* traiis- 
mutationist, have often been regarded as mutually anlag(»- 
nistic and coiiHicting. 

The genesis of specie's as here conci'ived, however, ac- 
cepts, distributes, and harmonizes all the thn'c. 

Teleology concerns the ends for wliicli organisms wen* 
designed. The recognition, therefore, that tlu'ir formation 
took place by an evolution not fortuitous, in no way. invali- 
dates the acknowledgnamt of llu'ir linal causes if on otiu'r 
grounds there ani reasons for believing that such linal 
causes exist. 

Conformity to ty])e, or the enution of sp(',ci(‘s acc^ording 
to certain “divine idejis,” is in no way interfered witli by 
such a })rocess of (‘.volution as is here advocaUid. Such 
“ divine ideas ” must b(* ac(iept(*d or declined uj)on (pule 
other grounds than the mode of th(*ir r(*alization, and of 
their manifestation in the world of sensibh' phenoiiKma. 

Transmutation ism (an (jld name for the (ivolutionarv 
hypothesis), which was C(msidered at om*, tinui to be the 
V(.ay antithesis of the two ])re(;eding conc(i))tions, harmo- 
nizes well with tlKiin if llu*. evolution b(‘ understood to l)e. 
oixhii'ly and designed. It will in the next chapter be. 
shown to be coinplebdy in harmony with coiKajptions, upon 
the acceptance of which ‘Minal causes” and “iliviiuj ichail 
archetypes” alike depend. 

Thus then, if the cumulative argunKfiit put forward in 
tliis book is valid, we must admit the insullicieiKy of 
Natural Selection both on account of the residuaiy pheno- 



278 


THE GENESIS OF SPECIES. 


[Chap. XI. 


inena it fails to explain, and on account of certain other 
phenomena which seem actually to conflict with that 
theory. We have seen that though the laws of nature are 
constant, yet some of the conditions which determine 
specific change may be exceptionally absent at the present 
epoch of the world’s history; also that it is not only 
possible, but highly probable, that an internal power or 
tendency is an important if not the main agent in pro- 
ducing the manifestation of new species on the scene of 
realized existence, and that in any case, from the facts of 
homology, innate internal powers to the full as mysterious 
must be accepted, whether they act in specific origination 
or not. 'Besides all this, we have seen that it is probable 
that the action of this innate power is stimulated, evoked, 
and determined by external conditions, and also that the 
sani'j external conditions, in the shape of “Natural Selec- 
tion,” play an important part in the evolutionary process : 
and finally, it has been allirmed that the view here advo- 
(^ated, while it is supported by the facts on which Dar- 
winism rests, is not open to the objections and difficulties 
which oppose themselves to the reception of “Natural 
Selection” as the exclusive or even as the main agent in 
the successive and orderly evolution of organic forms in 
the (jencsk of Hiiecies. 
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and imagination. — The first cause and demonstratiou. -■ -Parallel between 
Christianity and natural theology. — Wlnit evolution of s^a'cies i.s. — lh*o- 
les.sor Agassiz.— Innate powers must he recognized.— Bearing of evolu- 
tion oil religious belief. — Profe.s.sor Huxley. — Professor Owen. — Mr. 
Walla(!e.— Mr. Dai’win.— yf (;oii<',ei)tiou of Divine action.— Origin 

of Man. — Absolute creation and dogma. —Mr. Wallace’s view. -A super- 
natural origin for man’s body not necessary.— Two orders of being in 
man.— Two modes of origin.— Harmony of the ])hysical, hyperphysical, 
and .supernatural.— Heconciliation of science and religion as regards 
evolution. — Coiielusion. 


Tiik Special ‘‘Darwinian Theory^' and that of an evolu- 
lioiiaiy process neither excessively minute nor fortuitous 
liaviiig now been considered, it is time to turn to the 
important (question, whether both or either of these con- 
ceptions may have any bearing, and it any, what, upon 
Christian belief? 

Some readers will consider such an inquiry to be a work 
of supererogation. Seeing clearly themselves the absurdity 
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ol‘ prevalent popular views,. and the shallownes^s of popular 
objections, they may be impatient of any discussion on tlu' 
subject. But it is submitted that there are many minds 
worthy of the highest ostiaun and of every consideration, 
which have regarded th(‘, subjerd hitherb) almost exclusively 
from one ])oint of view ; that there are some persons who 
are opposed to tlie j)rogress (in their- own minds or in tlial 
of their children or dependants) of pliysical scientilicj truth 
— the natural revelation — through a mistaken estimate of 
its religious bearings, while there are ot.hm’s who are 
zealous in its promotion from a i)recisely similar error. 
For the sake of both these the author may be pardoned for 
entering upon some elementary mattcirs relating U) the 
question whether evolution or Darwinism have any, and 
if any, what, bearing on theology ? 

There are at least two classes of men who will d()ubtl(^ss 
assert that tliey liave a very im])ortant and highly signi- 
ficant bearing upon it. 

One of thesci classes consists of ])ersons zealous for 
religion indeed, but who identify orthodoxy with their own 
private interpretation of Scripture or with narrow opinions 
in which they have been brought up — opinions doubtless 
widely spread, but at the same time destitute of any 
distinct and authoritative sanction on the ])art of the 
Christian Church. 

The other class is made up of men hostile to religion, 
and who are glad to make use of any and eveiy argument 
which they think may possibly be available against it. 

Some individuals within this latter class may not believe 
in the existence of God, but may yet abstain from publicly 
avowing their absence of belief, contenting themselves with 
denials of “ creation ” and “ design,” though these denials 
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lire really* ct)nse([iionces of tlieir.negat ive attitiule of mind re- 
specting the most important and fuiidnmeiitiil ot all hdii'ts. 

AVithout a distinct belief in a personal God it is im}u»s- 
sible to have any religion worthy of tlie name, and no »)iu‘ 
can at tlie same time accept th(», Christian religion and 
deny the dogma of creation. 

“i believe in God/’ “the Creator of Heaven and Earth, ’ 
the first clauses of the Aj)ostles’ Creed, formally commit, 
those who accept tliem to the assertion of this belief 
If, therefore, any theory of ])hysical science really conllicts 
with such an authoritative statement, its importamai to 
Christiifns is uni[uestionable, 

however, “creation” forms a ])art of “ revidatioii,” 
and as “revelation” appeals for its acceptance to “ reason,” 
which has to pre])are a basis for it by an intelligent 
acce))tanc(i of theism on junrljj ratunud (/rounds, it is neces- 
sary to start with a few words as to the reasonablen(‘^s ol‘ 
belief in (Jod, which indeed are less suj)er(luous than sonm 
readers may imagim'. ; “ a few words,” because this is not 
ihe place where the argument can be drawn out, but 
only certain suggestions offered in reply to some modern 
objections. 

Xo better example ])erhaps can be takum, as a type of this 
negative position, than a passage in Air. Jlerhert Spcn(a*fs 
“ First Principles.” ^ That author constantly speaks of the 
“ultimate cause of things” as “ tlui Unknowable,” a t(‘rm 
singularly unfortunate, and, as Mr. James Alartineaii has 
l>ointed out,- even self-contradictory; for that entity, tla^ 

^ 2n(l p. 113, 

2 “EsKiivK, eiiilosophicfil and Tlioologiral,’* TrUl)iif*r and Co., First Scries, 

1 86G, }). lUO. “ Evary ndative disability may bo rea<l two ways. A disi|mi]i- 
licatioii in tliu nature of thought for knowing jc is, from thu other sido, a 
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knowledge of the existence of v/liicli presses^ itself ever 
more and more upon the cultivated intellect, cannot be 
the unknown, still less the vnknowdble, because we cer- 
tainly know it, in that we know for certain that it exists. 
Nay more, to predicate incognoscibility of it, is even an 
actual knowledge of the mode of its existence. Mr. 
Herbert Spencer says : ^ “ The consciousness of an Inscru- 
table Power manifested to us through all pheiioniena has 
been growing ever clearer ; and must eventually be freed 
from its imperfections. Tlie certainty that on the one 
hand such a Power exists, while on the other hand its 
nature transcends intuition, and is beyond imagination, is 
the e(irtainty towards which intelligence has from the first 
been progressing.” One would think that the familiar and 
accepted word “ the Inscrutable ” (which is in this passage 
actually employed, and to which no theologian would 
object) would have been a far better term than “the Un- 
knowable.” Tlie above extract has, however, such a 

<lis([ualilicati()ii in the nature of from bein^ known. To say tlien that 
ih»* First Causu is wholly removed from our apprehension is not simply a 
disclaimer of laciilty on our [)ait : it is a chai-ge of inability against the First 
Cause too. 'fhe dictum about it is this : ‘ It is a J3eing that may e.xi.st out 
of knowledg<*, but that is precluded from entering within the sphere 
of knowledge.’ We are told in one breath that tliis Ueing must be in every 
.sense ‘ perfect, complete, total — ineluding in itself all power, and transcend- 
ing all law' ' (p. 38) ; and in another that this perfect and omnipotent One 
is totally incapable of revealing any one of an intinite store of attributes. 
Need we point out the contradictions which this position involves? If 
you abide by it, you deny the Absolute and Inlinite in the very act of 
alii ruling it, for, in debarring the Fii-st Cause li om self-revelation, you 
im})ose a limit on its nature. And in tho very act of declaring the First 
Cau.se incognizable, you do not pennit it to remain unknown. For that 
only Is unknown of which you can neither attirm nor deny any ]>redieate : 
h<*re you deny the pow'er of self-di.selosure to the ‘ Absolute,’ of which there- 
Ibre something is known ; — viz., that notldng can be know n !” 

* Loc. cit. p. 108. 
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theistic a^ect that some readers may think the opposition 
here offered superfluous ; it may be well, therefore, to (piote 
two more sentences. In another place lie observes,^ “ Mass- 
ing over the consideration of credibility, and confining 
ourselves to that of conceivability, we see that atlioisni, 
pantheism, and theism, when rigorously analysed, severally 
prove to be absolutely unthinkable ; ” and speaking of 
“every form of religion,” he adds,- “The analysis of every 
])0ssi)jle hypothesis proves, not simply that no hypothesis 
is sufficient, but that no hypothesis is ev’im thinkable.” 
The unknowable is admitted to be a power which cannot 
be regained as having sympathy with us, but as one to 
which no emotion whatever can be ascribed, and we are 
expressly forbidden “ by duiifl' to allirm ptii’sonality of 
God *as much as to deny it of Him. How such a being 
can be presented as an object on which to exercise religious 
emotion it is difficidt indeed to understand.^ As[)iraWion, 
love, devotion to be poured forth upon what we can m‘A’(‘r 
know, upon what we can never atlirm to know, or care foi*, 
us, our thoughts or actions, or to possess the attributes of 
wisdom and goodness ! The worship olfered in such a 
religion must be, as Professor Huxley says,^ “ for tlie most 
part of the silent sort” — silent not only as to the spoken 

1 Loc. c’it. p'. 43. * Loc. dt. p. 40. 

^ Mr. J. Martiiieau, in liis “Kssays,” vol. i. p. 211, oUscivcs: “Mr. 
Spencer’s conditions of ])iou.s worship are li;ird to satisfy ; tlKJro must ho 
l)etwet*n the Divine and human no communion of thouj'lit, relations of 
conscience, or approacdi of atfectioii.” . . . . “ Hut you cannot constitute 
a reli^'ion out of mystery alone, any more than out of knowled^^e alone ; 
nor can you measure the relation of doctrines to humility ainl piety Ijy the 
mere amount of conscious darkness which they leave. All Wfjrship, hcing 
«lirecte(f to what is oLove us and transcends our compndiension, stands 
in presence of a mystery. Hut not all that stan<ls before a mystery is 
worship.” ■* “ Lay .Sermons,” p. 20. 
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word, but silent as to the mental conception also. It will 
be (lifiiciilt to distiiiguish the follower of this religion from 
tlie 1‘ollower of none, and the man who declines either to 
assert or to deny the existence of God is practically in the 
position of an atheist. For theism enjoins the cultivation 
of sentiments of love find devotion to God, and the prac- 
tice of their external expression. Atheism forbids botli, 
while the simply non-theist abstains in conformity with 
the prohibition of the atheist and thus practically sides 
with him. Moreover, since man cannot imagine that ()f 
Avhich he has no experience in any way whatever, ami 
since he has experience only of Iitnnaii perfectioi>s and of 
tlie ])owers and ])roperties of wferior existences ; if die be 
re([uired to deny human jierfections and to abstain from 
making use of such conce])tions, he is thereby necessarily 
reduced to others of an inhuior order. Mr. 11. Spencer 
say«,^ “ Those who espouse tliis alternative position, make 
the erroneous assumiitioii that the choice is between per- 
somdity and something lower than personality ; whereas 
tlui choice is rather between personality and something 
higher. Is it not just possible that there is a mode of 
being as much transcending intelligence and will, as these 
transcend mechanical motion V* 

“ It is true we are totally unable to conceive any such 
higher mode of being. Ihit this is not a reason for ques- 
lioning its (*xistencc ; it is rather the reverse.” “May we 
not therefore rightly ridrain from assigning to the 'ultimate 
cause’ any attributes whatever, on the ground that such 
attributes, derived as they must be from our own natures, 
are not elevations but degradations ? ” The way however 
to arrive at the object aimed at {i.c. to acquire the best 

^ Loc. ( it. p. lOiC 
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attainable^ conception of the First Cause) is not to refrain 
from the onh/ conceptions possible to us^ but to s(M*k tlu' vtu’v 
lii^liost of these, and then declare their utter inade<|ua(*y; 
and this is i:)recisely the course winch has Ix'cmi pursiuul by 
theolo^dans. It is to be re<^n'etted tliat before writin^i on 
tliis matter Mr. Spencer did not more 1 1 loro uglily acapiaiiit 
jiimself with the ordinary doctrine on the subject. It is 
always taught in the Churcli scliools of diviinty, that 
notliing, not even existence, is to be prculic'.ated tofiroenUff^ 
of “God” and “creatures;” that after exliausiing ingenuity 
to arrive at the loftiest possi])l(i comu^ptinns, we must de- 
clare them to be iitterlfi inadeqnnte ; that, {ifter all, they ai'c* 
but {yicomniodations to human infirmity; that they an^ 
in a sense objectively false (because of their inad(Mpiacy\ 
though subjectively and very ])rac.t ically triu^. Ibit th(‘ 
difference between this mode of tr(*atm(mt and that 
adopted by Mr. Spcmcer is wide indeiMl ; for the ])i’a(^4ical 
result of the mode inculcated by tin* (1iur(di is that (‘ach 
om^ may freely atlirm and act u]>on the highest human 
conceptions he can attain of the power, wisdom, and good- 

1 “Dens ill liac vita non potest a noliis vidori ])pr suiiiii ossontijiin, set! 
<’omios<'itiir a noliis rx cn'.aturis srcuiulnm lialiitinliiinn ])iinci|)ii. rt jm r 
nio liini oxi’ellLMitiai ct riMiiotioiiis : tS’/V iijitur /)nfrs/ itomitHtri o nohi'-i r.r 
rrrutin’is : vnii fdmen ltd, qi(«nl voitirn sitfulficdtis ij/sdun c.rin'innif tHi'innni 
(’'isrufinm, sfcd idluin qtuut rsf. Sirut lit lior, iionicn oxpriiiiit sn:i si^iiiticii- 
tioin* c'SsiMitinm lioniinis hi'ciiikIujii ijiiod list.”-- Si’. Thomas, Sd . iiini ((. 
1 ’ill’s i. (pi. xiii. art. i. 

“(’iiTii lioc; noiiRMi sapiens dc hoinintj diritiir, (piodiiiniiiodo dcscriliit, ot 
C( ii.]a( licndit rein sigiiiMcatarn, non autcni, rum dicitur do Deo : 
rcliiKpiit roiii sigiiincatiim, iit iiiooiiiprclionsinii, ct (‘X<M‘dfnt(!ni iioniinis 
siirnilic’ationem, unde patot, (plod non si'cnndnni (‘aiiilom rationcni lioc, 
noinen sapiens do J)eo, ot de lioinino dioitiir. Et oadcni ratio ost do aliis. 
Undo udllnni n>nnrii iiuicoce dc I)co, et crotturis pnrdlcjddr. . . . Di<‘('ii- 
dnin cst i;iitiii’, (piod lin.jusinodi innnina diountnr do Doo, ot oaoidiiris 
.soiMinduni aiialogiain, id ost, proportionerii. ” — S'r. Thomas, loo. oit. art. v. 
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ness of God, His watcliful care, His loving prov^idence for 
every man, at every moment and in every need ; for tlie 
Christian knows that tJie falseness of his conceptions lies 
only in their intuhqiiacij; he may therefore strengthen and 
r( 3 fresli liimself, may rejoice and revel in conceptions of the 
goodness of God, drawn from the tenderest liuman images 
of fatherly care and love, or he may chasten and abase 
himself by consideration of the awful holiness and un- 
approachable maj'esty of the Divinity derived from ana- 
logous sources, knowing that no thought of man can ever b(? 
Irtie moHfjliy can ever attain the incomprehensible n^ality, 
whi('h nevertheless really is all that can be coiiceived, 
ylns an inconceivable infinity beyond. 

A good illustration of what is here meant, and of the 
difference between the theistic position and Mr. Spencer’s, 
may be sup])lied by an exam])le he has himself proposed. 
T1 uk^,i he imagines an intelligent watch speculating as to 
its maker, and conceiving of him in terms of watch-being, 
and figuring him as furnished with springs, esc.a})ements, 
cogg(Hl wheels, &c., his motions facilitated by oil — in a 
word, like himself. It is assumed by jMr. Spencer that 
this necessary watch conception would be completely false, 
and the illustration is made use of to show “ the presump- 
tion of theologians ” — the absurdity and unreasonableness 
of those men who figure the incomprehensible cause of all 
phenomena as a Being in some way comparable with man. 
Now, putting aside for the moment all other considerations, 
and accepting the illustration, surely the example demon- 
strates rather the unreasonableness of the objector himself! 
It is true, indeed, that a man is an organism indefinitely 
complex and perfect than any watch; but if the 
^ Loc. cit, p. Ill, 


more 
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watch coiild only conceive of its maker in watch terms, or 
else in terms altogether inferior, the watch would ])lainly 
be right in speaking of its maker as a, to it, incoiK^eivably 
])erfect kind of watch, acknowledging at the same tiine 
that this, its conception of him, was utterly umdetimtfe, 
although the best its inferior nature allowed it to forni. 
For if, instead of so conceiving of its maker, it reliised to 
make use of these relative perfections as a makesliiit, and 
so necessarily thouglit of him as fimorpbous metal, or mere 
oil, or by the lielp of any other inferior conception whicli 
a watch might be imagined capable of entertaining, that 
watch would be wrong indeed. For man can miudi moit* 
propej’ly be compared with, and lias much more aliinity to, 
a perfect watch in full activity than to a mere i)i(‘ee of 
metal or drop of oil. But the watch is even iiiore in the 
right still, for its maker, man, virtually has tlui clogged 
wheels, springs, escapements, oil, i<:c., which the wat^cli’s 
conception has been supjiosed to attribute to him ; inas- 
much as all these parts must have existed as distinct ideas 
in the human watchmaker’s mind before he could actually 
construct the clock formed by him. Nor is even this all, 
for, by the hypothesis, the watch thinks. It must, there- 
fore, think of its maker as “a thinking being,” and in this 
it is absolutely and completely rlyht} Kither, therelbn^, the 
hypothesis is absurd or it actually demonstrates live very 
position it axis chosen to refute. Unquestionably, tlieii, on 
the mere ground taken by Mr. Herbert Spencer himself, if 
we are compelled to think of the First Cause either in 
human terms (but with human im])erfections abstracted 
and human perfections carried to the highest conceivable 


* In thi.s criticism on Mr. Herbert Spender, the author finds lie lias been 
anticipated by Mr. James Martincau. (See “ Kssays/^ vol. i. p. 208.) 
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degree), or, on the other hand, in terms decidedly inferior, 
sucli as tliose are driven to who tliink of Him, yet decline 
1o acce])t as a help the term ''personality ; there can l)e 
no question l)ut tliat the first conception is immeasurably 
n(3arer llie truth than the second. Yet the latt(3r is the one 
put forward and advocated by that author in s})ite of its 
unreasonableness, and in spite idso of its conflicting with 
tlie whole moral nattire of man and all his nolflest aspira- 
tions.^ 

Again, ^Ir. Herbert Spencer objects to the conce])tmn ot 
(b)d as “first cause,’' on the grouml that “ when our sym- 
bojic conceptions are such tliat no cumulative or jindiriM’t 
])rocesses of thought can enable us to ascertain that tlau’e 
a]’(‘ eorr(\siionding actualities, nor any jiredictions lie made 
wliose fulfilment can jirove this, then they are altogidher 
vicious and illusive, and in no way distinguishable from 
])ure 110110118 .”'“^ 

1 In an oxfi'llent article on “Variety as an Aim in Nature,” in the 
Niinihcr of tin* Contcmpitninj Erviciv for May ls7l, the Duke of Ar^vll 
remaiks : “ If there, be any work in Nature wliich rellects any in)M.ije of tin- 
('icator, the hiiiiian mind is that work. N«)V is there any diilieiilty in (*on- 
ceivin^ how siicli an iina^e may be true and yet be faint — how it may be. r»*.al 
and yet be distant. For iiothiiif^ in the linman mind is more wonderful than 
this, that it is eonseiou.s of its own limitations. The bars wbieh we h-el s<i 
inucli, and aijfainst wldch we so often beat in vain, are bars whicli would 
not be felt at all nnle.ss there Were sometliin^ in ns against wliicli they 
|tn*ss. It is as if these bars were a limilr of Opportunity rather than a 
ijonndary of Power. It is as if we might under.stand immensely more than 
we can discovi'i - -if only some one. would explain it to us ! There is hardly 
one of the higher powers or faculties of onr miml in respect of which we do 
not foci daily that we are tied and honml hy the weight of onr inlirmitie.s. 
Theudbre we can have no dillicjilty in conceiving all onr own powei> 
oxaltetl to an indefinite degree. And thus it is that although all goodness, 
and power, and knowledge, must he conceive<l of as W(i know them in our- 
selves, it does not follow that they must he eoneeived of aeconling to the 
measure whicli we ourselves supply.” " - hoc. cit. ‘ig. 
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X'ow, it*is (jiiitu true that “symbolic coiicepiioiis," wliicli 
are not to be justified eitlier (1) by presentations of staise, 
or (2) by intuitions, are invalid as representations of real 
trutlr Yet the eoiuieption of God referred to /,s* just i I “ uhI 
])y our ])riinary intuitions, and we can assure ourselvc's 
that it docs stand for aa actuality by coin])arin‘^- it with 
fl) our intuitions of free-will and causation, and (2) our 
intuitions of morality and responsil)ility. That we harr 
tliese intuitions is a ])(tint on whieli the author joins issue* 
with ^Ir. S])encer, and conlidemtly aflirnis that tlaw (*annot 
lonicjvlly be d(*nied without, at. flu* same tinu*, (*ompl(‘t(* and 
iihsolute-se('[)ticisni resultinj^ from such demial — sc(‘}>i icisni 
wlierein Yanish(*s any c(‘rtaint.y as to the (*.\ist(MU*(' l>o(]i of 
Mr. SjKuicc*!* and his critic, and by which it is (‘(pially im- 
possible to have a thought, fnu* from doul>t, or to go so far 
as to ailirm tlu* e.\ist(*nc(‘ of that V(*ry doubt oi* of the 
douhtei* who doubts it. • 

It may not lx* amiss her(‘ to ])rot(‘st against tla*. intoler- 
ahh* assumption of nuui of a (!(‘rtain school, who an* ('on- 
tinually talkiiig in lofty terms of “ scit‘nC(‘,” hut who 
actually S])eak of primary religious conce])tions as “ un- 
-:('i(‘nt ilic,” and liahihially enijdov tla^ word “ sci(‘nce ’ 
wlu*n tliey should limit iu l»y the prelix “ physical.” This 
is th(^ more aina./ing as not a. few of this school ado))t the 
idealist jdiilosophy, and ahirm tlmt “ matl(‘r and fonx* ” an* 
but names for certain “ mod(*s oi cons(aousn(*ss. ’ It might 
b(i expected of tliein at least to admit tliat opinions 
which repose on primary and fundamental intuitions an* 
esj)ecially and ptir r.ircllciKr scienlilic. 

The foregoing are some of the ol)j(a*tions to tlui Christian 
conception of God. AVe may now turn to thos(! wliich an* 

I lirected* against God as the Creator, ij:. as the al)Soluti* origi- 
* u 
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Tiatoi* of the universe, without the employment df any pn^- 
existino' means or material. This is again considered l)y ]\Iv. 
Spencer as a thoroughly illegitiniatci symbolic conception, 
as much so as the atheistic one — the difficulty as to a self-- 
vxisli’id (Jra.tior being in his o])inion (‘qual to that of a sclj- 
er.lslnii nnlccrsc. To this it may b(^ replied tliat botli are ol 
course (‘(jually unluKifjlnahlc^ but that it is not a ([uestion 
of facility of conception — not wliich is easiest to conceive, 
])ut Avliich best accounts for, and accords with, psycholo- 
gical facts ; namely, with the above-mentioned intuitions. 
It is ('.ont(uid(ul that vk have these primary intuitions, and 
that with tluise tlu^ conception of a self-existent (Creator is 
p(irf(‘(d.ly liarnionious. On the other hand, the noticn of a 
self-existent universe — that there is no real distinction 
b(‘twecu tlie finite and the infinite — that the universe and 
hurselves are one and the same things with the infiniti' 
and tlie s(df-(‘xistent ; these assertions, in nddiliem fa being 
unimaginable, nmfmdicf our primary intuitions. 

Mr. Darwin’s objections to “Creation’' are of (piite a 
(lillereiit kind, and, before enbiring ujioii them, it will ])C 
well to imdeavour clearly to understand what we mean by 
“ CiHMtion,” in the various sense's in wdiich tlu'. term may 
be us(‘d. 

In the strictest and highest .smise “Creation” is the 
absolute origination of anything by Cod without ])r(vexisl- 
ing means or material, and is a sajH rnahrnd act.^ 

In tin* secondary and lower .sensie “(h'eation” is the for- 
mation of anything hy VieA dvrivafivcl if ; that is. that the 
])re-existiug matter has been created with the ]>otentiality to 

1 T]i(‘ luitlior im*nns by this, that it is airt'i ihi and i tlic ad 
of (lod, thii word “supernatural ” being used in a souse conveniont for tlo- 
purposes of this work, and not in its ordinar\ thoological sense. 
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evolve freiu it, under suitable comlitious, all the \'avi(nis 
forms it sul)se(|ueiitly assumes. And this power liavin^' 
been conferred by God in the first instanets and those, laws 
and powers having- b(ien instituted by Him, through the 
action of wliich tlie suitable conditions are supplied, He is 
said in this lower sense* to create sucli various subsi'e^iumt 
forms. This is the natural action of God in the ])hysical 
world, as distinguished from Ilis direct, or, as it may be 
here called, supernatural action. 

Tn yet a third sense, tlu* word Creation ” may be more 
or h‘ss improi)erly apjdicul to the (.‘onstruetion of any (*.oni- 
ple\ forinatiou or state by a volnnlary self-conscions being 
who piakes use of the powers and laws which God has 
imj)Osed, as when a man is sj)okeu of as the cnnlor of 
a museum, or oi‘ his own fortune,” &(*. Such lujtion of a 
created conscious int(*llig(‘nce is juirely natural, but mori^ 
tliaii physi('al, and may be conveJiiimtly spokem of as 
hyj)erpliysi('al. 

AVe have thus (1) dmvi or siijua-natural action; (2) phy- 
sical action ; and ()») hyperphysical action — tin* last two 
belonging both to tlie order of nature.^ Xeitluir the l)hy- 
sical no]- tla^ liy])erphysi(*nl a(.*tions, liow(‘ver, exclmh; tin,* 
idea of the Divine concurr(*nc(i, and with every consisbmt 
theist that idea is necessarily included. Dr. Asa Gray lias 
given expi-ession to this.- \\a says, “ Agri‘eing that plants 
and animals were produc.e.d by ()mnij)otent iiat, doiis not 
exclude the idea of natural order and what we <;all 
secondary causes. The re.cord of the hat — ‘ Lid tlie (jarth 

^ Tlio ])hrase “order of natmv” is not here used in its lln-olo^riral sense 
as distinguished froin the “order of graee,^’ hut as a term, Inne eonvenieiit, 
to denote actions not ilue to dire.-t and ininiediat«; Divine intervention. 

“ “A Fi(*e K.vaniinatioii of Dai win’s Treatise,” p. 29, o'pi'ihtod from the 
Atlantic Munthhj fur .July, August, and U«toher, ISflO. 

U 2 



292 


THE GENESIS OF SPECIES. 


[(’IIAP. 


bring forth grass, tlie herb yielding seed,' &c., ‘ le1>tlie earth 
l)ring fortli tlie living creature after his kind —seems even 
to imply tliom," and leads to the con(*Jusion that the 
various kinds were ]>roduced through natural agencies. 

Now, mucli confusion has ariscm from not keeping 
clearly in view this distinction between (dfsolH/r creation 
and cirri rff/ i rn i'A'tKiiion. With the first, physical science has 
])lainly nothing whatever to do, and is im])otmit to ])rove 
or to ivliitri it. The sticond is also safe from any attack 
on thii ])ait of ])hysical sciencci, for it is primarily derived 
from ])sychical not ])hysical jdamonunia. Th(‘. grt'ater ])art 
of the apparent force possessed by objectors to (‘r(*a^ion, like 
Mr. Darwin, lies in their treating the assertion of deriva 
five creation as if it was an ass(n*tion of al)S(fiut(‘ creation, 
oy at least of supernatural aedion. Tlius, he asks whether 
some of th(* oi)]>onents b(‘li(‘ve “tliat, at innnnnn'able jxn’iods 
in tlu*. earth’s history, certain (‘lennmta.l .atoms ha.V(i Ix'en 
commanded suddenly to Hash into living tissmvs.” ^ (.'(*rlaii] 
of IMr, Darwin’s objections, however, are not ])liysieal, Imt 
jitrl(f i}li //si(‘(t/, and really attack I la* dogma of sc'condaiy or 
derivative ('ication, t]a)ugh to some [)erlia])s tliey may 
a])p(‘ar to 1>(» directed against absolute* (‘reation only. 

Thus he ns(*s, as an illustration, tlie eoneeplinii o{‘ a man 
who builds an edifice from fragments of rock at the base* 
of a ])i‘(*('ij)ic(*, by stdeeting foi* tin* eonstruelion of the 
various ])arts of the building tlie pi(‘ces wliicli are the most 
suitabh* owing to tlu^ shape they hajij'ien to have broken 
into. Aft(‘rwards, adverting to this illustration. In*, says,- 
“Tho shape of the fragments of stone at tin*, base of our 
precipice may lu* called accidental, luit this is not 

1 “Origin of Species,” otli edit. ]>. 571. 

- “ Aniiiiiils and Tlaiits under Domestication,’’ vol. ii. p. 431. 



XII.] 


TIIEOLOGl' AND EVOLUTION, 


2J)3 

strictly covrect, for the shape of each depends on a 
long 8e(pience of events, all obeying natural laws, on 
the nature of the rock, on the lines ot‘ stratiiicalioii or 
cleavage, on the form of the mount-ain whi(di depends on 
its upheaval and siihse(|nent denudation, and lastly, on tlu*. 
storm and earthquake which threw down the t’nignieiits. 
i)Ut in regard to the use to which the fragiiients may he 
put, their sliaiH‘, may strictly he said to he accidental. 
And here we are led to face a griuit dithcully, in alluding 
to which 1 am aware that I am travelling heyoml my 
pro])ei* province.” 

‘^Aii r)mniscieut Creator must havii foreseen eviuy cons(‘.- 
([uenfje which results lima the laws imposcMl hy Him ; hut 
can it he reasonably maintained that the (heator inten- 
tionally ordered, if we use the words in any ordinary 
sense, tluit certain fragnuuits of rock should assume (‘(‘rtaiu 
shapes, so that the builder might (uvcjt his edili('(‘ ? if the 
various laws which have determined th(‘. sha])(‘ of (sich 
fragment wen; not predetermim;d for the. builder’s sake*, 
can it with any greater [aohahility he maintained that He. 
s])ecially ordained, foi' the sake of the hrcjcdtT, each of the 
iununuaahle variations in our domestic animals and ])lants 
— many of these vai’iat.ions being of no stu’vicci to man, and 
not henelicial, far more often injurious, to the creatures 
themselves I Did He ordain that thi) crop a.nd tai 1-teat la U’s 
of th(i })igeon should vary, in (jrder that tla^ faiiciiu’ might 
make his grotesque pouter and fantail breeds? Did He 
cause th(i frame and mental (qualities of thii dog to vary, 
in order that a breed might he formed (d‘ indomitable 
ferocity, with jaws litted to pin down tin* ])ull for man’s 
brutal s[)ort ? Ihit, if we give up the ]>rinciple in oiu^ 
case — if we do not admit that the variations of the pri- 
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meval doj^ were intentionally guided, in order that tint 
greyhound, for instance, that perfect image of symmetry 
and vigour, might be formed, — no shadow of reason can be 
assigned for the belief that the variations, alike in nature, 
and the result of the same general laws, which have been 
the groundwork through Natural Selection of the formation 
of the most perfectly adapted animals in the world, man 
included, werci intentionally and specially guided. How- 
ever much we may wish it, we can hardly follow Professor 
Asa Gray in his belief tliat ‘ variation has been hul along 
certain beneficial lines,’ like a stream ‘nlong detinitc and 
useful lines of irrigation.’ ” * 

“ If \Ve assume that each particular variation waS from 
tin', beginning of all time pre-ordained, the plasticity of 
the organization, which leads to many injurious deviations 
of structure, as well as that redundant power of reproduc- 
tion which inevitably leads to a struggle for (‘xistcaice, and, 
as a consecpience, to the Natural Selection and survival ot 
the fittest, must appear to us supevHuous laws of nature. 
On the other hand, an omnipotent and oiniiiscieiit Creator 
ordains evcjiytliing and foresees evciiything. Tlius we aiv 
brought face to face with a difiiculty as insoluble as is that 
of frctvwill and ])redestination.” 

Before proceeding to reply to this remarkable pissage, it 
miiy be well to remind some readers tliat belief in tin* 
existence of God, in His ])rimary creation oI“ the universe, 
and in llis derivative creation of all kinds of being, in- 
organic and organi(j, do not repose upon physical pheno- 
mena, but, as has been said, on primary intuitions. To 
deny or ridicule any of these beliefs on ])hysical grounds 
is to commit the fallacy of ypionttio e/f/ichi. It is to com- 
mit an absurdity analogous to that of saying a blind child 
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coiiM not^rocogiiize his father because he could not r 1dm, 
tbrgcttiug that lie could hear and fed him. Yet tluae are 
some persons who appear to find it unreasonable and ahsurd 
tliat men should regard phenomena in a light not furnished 
by or to be obtained from tlie very phenomena tliemselvc's, 
although the men so regarding them avow tliat tlu*. light 
ill which they do view them comes from (piite another 
source. It is as if a man, A, coming into IVs room and 
finding there a butterfly, should insist that 1> had no right 
to believe that the butterfly had not down in at the open 
window, inasmuch as there was nothing about tht* room or 
insect t@ lead to any otlier lielief ; while l> can W(‘1I sustjiin 
his right so to believ(‘, he having met C, who told 1dm he 
brought ill the chrysalis and, having seen the insect (mange, 
took away the skin. 

Owing to a similarly narrow and incomplete view men 
sometimes ridicule the assertion that human eon(i(q)Uons, 
such as the vertebrate idea,” &c., are ideas in tlai ndiid of 
God; as if the assertors either on the one hand ])r(iteiKlcd to 
some prodigious iutelle<,*tual powm* — a lar-reacldiig gindiis 
not possessed by most naturalists — or, on the other haud, 
as if they ch^tected in the very phenomena furnishing sikjIi 
special conception evidences of Divine imaginings, ihit 
let the idea of God according to tlie Idgla^st con(M*j)tions 
of Christianity he once accepted, and then it luMtomes 
simply a truism to say that the mind of tlie Deity (contains 
all that is (jood and poditive in the ndiid of man, 
of course, an absolutely inconeidvable infinity beyond. 
Thus such human conceptions may, nay must, lie assertinl 
to he at the same time ideas in the Divine mind also, as 
every real and separate individual that has liecm, is, or 
shall be, is jireseiit to the same mind ; nay, luon;, such 



296 


THE GENESIS OP SPECIES. 


[Chap. 


human conceptions are but faint and obscure •adinnbva- 
tioiis of corresponding ideas which exist in the mind of 
God in ])erfection and fulness.^ 

The theist, having arrived at his tlieistic convictions from 
(juite other sources than a consideration of zoological or 
botanical phenomena, comes to the consideration of sucli 
phenomena and views them in a tlieistic light without of 
course asserting or implying that such light has been 
derived from them, or that there is an obligation of reason 
so to view them on the part of otliers wlio refuse to eaiter 
upon or to accept tliose otlier soui*ces whence have been 
derived the tlieistic convictions of the tlieist. 

But i\Ir. Darwin is not so inconsequent as to •argu(‘ 
against metaphysical ideas on ])liysical data only, for he 
employs ^'ery distinctly metaphysical ones; namely, his 

r Tlic Hev. Ikdeii Powell .sa.y»s : “All scii*U(M*s ;ip])roach peifoctioii 
tln*y Jipproach to a unity of iirst priiiciplrs, — in all cahL's ocu uirinir to ui 
towards certain lii^h elcinoiitary oonooptions wliioh are* tlio ivpn:- 
siMitatives of tlu^ unity of tho ^reat ar<‘hoty]>al ideas aecordiui^ to which 
till- Avliolc system is :irran(;(*<l. Inductive conceptions, very partially ami 
inil^crfeclly realized and ap])reliended by human intellect, are the i‘X* 
]ionents in our minds of these ^^reat principles in nature.” 

“ All s<‘ieuce is hut the ]>artial rellexion in the ratsoii of uinii^ of the 
j^n'at all-pei'vadiii" rrasun of (he tmii'n'sc, An<l thus the tuiihi of sc,ieiice i' 
the rellexion of the iLuUtj of nature, and vif the itnitij of that supreme 
reason ami intelligence which jiervades and rules ovi-r nature, and from 
wlit‘ne(‘ all reason and all seieiiee is derived.” (Pnity of Worlds. Kssay i., 
§ ii. ; Unity of Seienees, ])p. 79 and 81.) Also lie (piotes from Oersted's 
“Soul ill Nature” (pp. 12, It), 18, 87, 92, and 877): “If the laws ol 
reason did not exist in nature, we should vainly atteiiijit to force them 
upon her : if the laws of nature did not exist in our reason, we should 
not be able to comprelieiui them.” .... “We find an agreement 
between our reason and works whicli onr reason did not jiroduce.” . . . . 
“ All existi'iiee is a dominion of reason.” “ The laws of nature aie laws ot 
reason, ami altogether form an endless unity of reason ; . . . . one ami 
the same throughout the universe.” 
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conceptWns of the nature and attrilnites of the First (^ause. 
r>iit what conceptions does he offer us! Notliinglnit that 
loAV anthropomorphism which, unfortunately, he so oftiui 
seems to treat as the necessary result of Tluusiii. lien* 
we have again the iluniniy, lielpless and deformed, set up 
merely for the ]nirpose of being knocked down. 

It must once more l)e insisted on, that though man is 
indeed ijomj^elled to conceive of tJod in liunian terms, aiul 
to speak of Ifim hy epithets objectively rals(*, from their 
hopeless inade(juacy, yet nevertheh'ss tlu*, Christian thi]d<(‘r 
declares that inade(juacy in the strongest inanner, and 
vehemently rejects from his idea of Clod all tcuins dis- 
tiuerty implying infirmity or limitation. 

Now, .Mr. Darwin speaks as if all who ))elieve in the 
Almighty were compelled to acce])t as regally ap])licabhi to 
the Deity conceptions wliich allirm limits and imperfec- 
tions. 'Fhus he says: ‘^Can it be reason}d)ly maintaiiKid 
that the CJreator intentionally ordered” “that certain frag- 
ments of rock should assume certain shapes, so that the 
builder might (U’ect his edifice V' 

Why, surely every theist must maintain that in the first 
foundation of tlie universe — the ])rimary a,nd absoluU? 
creation — (tod saw and knew every ])ur}jos(i which (wery 
atom and particle of matter should evm’ subsei'vii in all 
suns and systems, and tliroughout all coming moiis of time. 
It is almost incnjdibh*., but neverthel(*ss it seems necessary 
to think that the difficulty thus proposed r(.!sts on a sort of 
notion that amidst the boundless profusion of nature there 
is too much for God to superintend; that tlui number of 
objects is too great for an infinite and lleing to 

attend singly to each and all in their due ])roportioris and 
needs ! In the same way Mr. Darwin asks whether God 
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can have ordered tlie race- variations referred,, to in the 
passage last (|Uoted, for the considerations therein men- 
ticnied. To tliis it may be at once replied that even man 
often has several distinct intentions and niotives*for a sinrjje 
action, and the theist has no difficulty in supposing that, 
out of an infinite mimher of motives, the motive men- 
tioned in each case may have been an exceedingly subor- 
dinate one. The theist, though properly attributing to 
God what, for want of better terms, Ik', calls purpose ” 
and “design,” yet affirms that the limitations of human 
purposes and motives are by no means apjdicable to the 
Givine “ purposes.” Out of many, say a thousand million, 
reasons ’for the institution of the laws of the ])hysical 
universe, some few are to a certain extent conceivable by 
us ; and amongst these the benefits material and moral 
accruing from them to men and to each individual man in 
every circumstance of his life, play a certain, perhaps a 
very subordinate pavt.^ As Baden Powell observes : “ How 


^ 111 tliu Slum* spirit Mr. Lewos, in ( riticising the l>nk(* oF Argyll’s “Ui*ign 
uF Law” {Fort }} ifjhtl ij Rcvkn\ July 1867, p. 100), asks wliutln*!’ wo slioiilil 
coiisidor that man wisi* who sjnlt a galhm oF wiiu* in orilor to till a Avinc- 
gliiss i Ihit, hi'oaiiso wo should lud d(» so, it hy no means Follows that avo 
can argiu' From sucli an action to tlic action oF (lod in tin* visible universe. 
For the mail’s olijcct, iii the case supposed, is siinpl)' to fill the wine-glass, 
and the Avinc spilt is so much loss. With (Jod it may he (*ntir(*ly dilFcrcnt 
in both respects. All these ohjct tioiis arc Fully met hy the prin('i[>lc thus 
laid down liy St. Thomas : “Quo<l si aliipia causa ])articularis dc- 

ticiat a suo clFcctu, hoc. cst projiter aliipiam caiisam particularcm impiMli- 
aiitcm ipue coiitiiictur suh online causa* uniA crsalis. Uinh* ctFcctiis ordincni 
causa* iiniv<‘rsalisiiullomodo potest cxirc.” .... “Sicut iiidigcslio coiitingit 
prictcr ordiiicm virtutis imtritiva* ex aliquo impedimento, jnita ex grossitic 
cihi, quam iicci*ssc cst rcdiiccrc in aliam caiisain, ct sic usipie ad causam 
priuiam iinivcrsah'm. Cum igitur Dcits sit prima causa universalis non 
uiiius gcm*ri tantum, s(*d universalitcr totius cutis, iinpossibile cst quod 
aliquid coiitiiigat prater ordinem dminn gubernationis j sed ex hoc i{)So 
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can we uudertake to alfirm, amid all the })0?!siliilities of 
tilings of wliicli we confessedly know so little, that a 
tlioiisand ends and purposes may not he answered, hi‘cause 
we can trace none, or even imagine none, whicli seem to 
our short-sighted laculties to be answered in these jiar- 
ticular aiTangenients V* ^ 

The objection to tlie bull-dog’s ferocity in connexion 
with '‘man’s lirutal sport” opens u]) tlie familiar but vast 
question of the existence of evil, a ja’oblem the discussion 
of wliicli would be out of jilace here. C’onsidiuing, liow- 
ever, the very great stress wliich is laid in the pniscmt day 
on the Subject of animal sulfering by so many amiable and 
excdlent ])ersons, one or two remarks on that inattin* may 
not be superlluous. To those who acce]>t th(‘ ludief in ( Jod, 
the soul and moral responsibility, and recognize the full 
results of that acce[)tance — to such, ])liysical sulfering and 
moral evil are simply incommensurable. To them the 
placing of non-moral beings in the same scale with moral 
agents will lie utterly unendurable. J>nt even considering 
physical pain only, all must admit tliat tliis dej)ends 
greatly on tlie mmital condition of the suiferor. Only 
during cons(aousm?ss does it exist, and only in the most 
highly-organized men does it reach its acme. Th(^ author 
has been assured that lower races of men a])[)ear less keenly 
scmsitive to physical pain than do monj cultivated and 
retin(‘d human beings. Thus only in man can there really 
be any intense degree of sulfering, because only in him is 


niiod aliqiiid iina jKirte vidtdiir exire idi ordinc diviiia* quo 

coiisidcratiir scM'undiira ali(|uaiii ]>arti(Milaitaii causaiii, iKMNiss*' <_‘st qiio<l in 
ouiKlciii ordinciii iTlal»atur siaaiiiduiii aliam <;au.saiii.”- /SW. Tkeol. p. i. 
q. 19, a. tJ, and q. 103, a. 7. 

^ Cnity of Worlds, ’* Ksaay ii., § ii. p. 2(J0. 
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there that intellecUial recollection of past iiiojiicnts and 
that antici})ation of future ones wliich constitute in great 
part the hittcniiess of sulferingd The nionientary pang, the 
present ])ain, which beasts endure, though real* enough, is 
yet, doubtless, not to be compared as to its intensity vvitli 
the suffering wliich is jirodiiced in man throiigli his liigh 
prerogative of self-consciousness/- 

As to the “ beneficial lines’* (of J)r. Asa Oray, before 
referred to), some of the facts noticed in the preceding chap- 
ters scHiin to point very decidedly in that diri^.ctiou, but all 
must admit that the actual existing outcome is far num? 
'' biiiielicial” than the reverse. The natural nnivei’se has 
resulti‘d in the development of an unmistakable harmony 
and beauty, and in a decided preponderance of good and of 
hapiiiness over their opposites. 

Even if 'Maws of nature” did appear, on the theistic 
hyiKithesis, to be ‘'superfluous” (which it is by no means 
intended here to admit), it woidd surely be ])uerile to 
priiler rejecting the hypothesis to conceiving that tlu^ 
a])pearance of su]>ei’llnity was due to human ignorance ; 
and this especially might be expected from naturalists to 
whom the interde]HUidence of nature and the harmony 
and utility of obscure phenomena are becoming con- 
tinually more a])parent, as, c.//., the structure of orchids 
to their illustrious expositor. 

Having now somewhat cleared the ground, we may turn 
to the question as to the bearing of (diristian dogma upon 

' ISre tli(‘ ('xcoeiliiigly good passage on this suhjri t l»y tlio lh‘V. Dr. 
Newinaii, in liis “ Discoui-sos for Mixed Congregations,’' ISoO, p. :Uo. 

- See Mr. (C n. Lewes’s “ Sea-Side Studies,” lor .^onii* exeelleiit i<‘iiiarks, 
lieginning at p. 8*29, us to the sinull siisoeptil»ilitv of eertuiii animals to 
puiii. 
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evohitioif, and wlietlier Christians, as sucli, need tak(^ up 
any definitn attitude concerning it. 

As lias been said, it is ])lain tliat physical science and 
“ evolution^’ can have nothing whatever to do with absolute 
or primary creation. The Eev. Jladen Towi^ll well im- 
presses this: “Science demonstrates incessant i)ast elianges, 
and dimly points to yet earlier links in a more vast series 
of development of material existence; l)ut the idea of a. 
b&finniiuj, or of crcfdion, in the sense of the original opiu-a- 
tion of tlie Divine volition to constitute nature and matter, 
is beyond tli(‘, province of pliysical ])hiloso])hy.” ‘ 

With secondary or derivative creation, pliysiral scienci^ 
is aho incapahlii of conllict ; for the objiH tions drawn 
by some writiu’s siumiingly from jdiysical siaence, an*, 
as has been already argued, really metaphysical, not 
pliysical. 

Derivative cri'ation is not a su[)ernatural acd, bwi is 
simply the Divine action by and tlirough luiiural laws. To 
recognize siudi action in such laws is a ridigious mode of 
regarding ])lien(miena, which a consisleait tlieist must ne- 
I'cssarily acce])t, and whicli an atheistic bedievm* must 
similarly r(‘Ject. Ihit this conception, if demiied sujxa*- 
lluous liy certain naturalists, can never lx; shown to bi; 
fahe. by any investigations concerning natural laws, the 
constant action ol‘ which it ])resupposes. 

The conllict has iirisen through a misund(*rstanding. 
Some diave supposed that by “creation” was necessarily 
meant either primary, that is, absolute cnsition, or, at 
least, some supernatural action; they have* tlierefon; o]>- 
posed the dogma of “creation” in the imagined interest of 
physical science. 

^ “ riiilo^^ophy of Creation, ” Essay iii., iv., p. 480. 
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Others have supposed that by evolution was ne- 
cessarily meant a denial of Divine action, a negation of 
the pi’ovidence of God. They liave tlierefore combated 
the tlieory of “ evolution ” in the imagined interest of 
religion. 

It ap])ears tlien tliat Christian thinkers arc perfectly free 
to accept th(^ g('nei‘al evohition theory. But are there any 
theological authorities to justify this vicnv of the matter^ 

Now, considering how extremely recent are these bio- 
logical s])(;culati()iis, it might hardly be expected a priori 
that wiiters ol‘ earlier ages should have given expression 
to doct.riiuis hamiouizing in any degree with such very 
modern views, ^ jievertheless this is certainly the case^ and 

1 It seems jilmost strange tlmt iiiodeni Knglisli tlioiight slionld so long 
bold ;d(»»j' tV(»iu bnniliar eonmuinioii with Oliri.stinn writers of otbev agc's 
jiiid eoiiutries. It is rarely indi'ed that ae<jnaintiuie»‘ is shown with sueii 
anthofs, though n hriglit exa)n|»le to tin* contrary was set by Sij* William 
Hamilton. Sir ('liarh's Lyell (in Ids “ rrineiid('s of fh'ology,” 7th edition, 

Jir>) speaks with ap|»roval of the early Italian geologists. Of ‘ Vallisnei*i 
he says, “ I return with pleasure to the geologists of Italy who pna-eded, 
as has been aliiMdy shown, tlu‘ naturalists of otlua- countries in theii 
investigations into the ancient history nf the earth, and who still main- 
tained a dei'ided jirc-«Miiinene(‘. They n*fnt»‘d and iblienled the ])hysieo- 
theolngii al systems of Unmet, Whiston, and Woodward ; wliile Vallisneri, 
in his cojinnenls on tin* Woodwardiaii theory, remarked how juneh tin* 
in1«‘resls of leligion, as well as of tlio.se of souinl philosopliy, had sutlered 
by perpetuall}’’ mixing up the .saer<‘d writings witli (jue.sti(»ns of phj'sieal 
.seienee.” Again, he quotes the ('armelite friar (leiK'ivlli, who, illustrating 
Moro before the Academy of (’remomi in iTUd, strongly opposi'd tlmse who 
would introduce tbe supernatural into the domain of nature. “ I hold in 
utter ahominatitni, most learned Aeademieian.s, those systems whi(*h aic 
Imilt with their t'oundations in the air, and eaiinot he projqied nj) without 
a miracle, and I uinlertake, with the assistance of Moro, to explain to you 
bow tliesi* marine monsters wen- transported into the mountains by natnial 
eansi-s. ” 

Sir ('harles Lyell notices with exemplary impartiality tlie spirit of 
intolerance on both sides : liow in Fmnce, BntVou, on the one hand, was 
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it would* be easy to give numerous examples. It will be 
better, however, only to cite one or two authorities of 
weight. Perhaps no writer of the earlier Pliristian 
ages cguld, be quoted whose authority is more geiu*rally 
recognized than that of St. Augustin. The sanu' may be 
said, of the mediicval period, for St. Thomas Aquinas ; and, 
since the movemeiit of Luther, Suarez may be takcni as a 
writer widely venerated as an authority and one whose 
ortliodoxy has nev^cr been questioned. 

It must 1)0 borne in mind that for a considerable time 
after even the last oi‘ tliese writers no one had dis))uted tlu^ 
generaljy received belief as to tlu} small agi‘. of tht‘ world or 
at Icpst of (he kinds of animals and plant^s inhabiting it. 
It becomes tlaavtore much more striking if views formed 
under sucli a condition of opinion are found to harmonize 
with modern ideas regarding “ Crinition ” and organic life. 

Now St. Augustin insists in a wry nunarkable niipmer 
on the mei\dy derivative sense in which (lod^s creation of 

inlliiciK'od l)y tlic I il Ijk'hUv of tlx* Sorl)nni)(‘ to liis lln'toy 

of llic (‘Mitlj, mix] 1x)\\' oJi tlx'ollxo’, alluwc(l liis jurjiiaiccs to 

llx* if not of his jiKl^iix'iit, ('('itainly <»f liis x.vpn'ssioii of it. 'J'hirik- 

iii^ Hint fo^isil i-(‘ni:iiiis of slx'll.s, &i',, wi-n; ovideiXT in hivoiir of orthodox 
views, \'oIt:iiiv, Sir rhiirlcs [,yi*ll (Pnix-iplov,, p, 51;) |,.lls ns, “ i-ixtoii.\ oinvd 
to incnlriitf si-«'jiti(isni ns to tlx*. iv:d iiiituni of such slxdls, ;iiid lo ivcnll 
1r«>in coiit<-iii[»t tlx* i*xplodc(l do;^in;i of tlx* sixteenth ei‘iitury, th.it they 
well* Sjiorts of initlin*. IIi* :ilso Jileteiuled tlxd Ve^etnhle iinjH‘es''io)iS W’en; 
not those of ivfd ehiiits.” .... “ Jle w'ould .sonietijix-s, in deli;mcr oi’ nil 
eonsisU'ijey, shift liisi^ronixl when ;i.ddressing tlx* viil/^nr ; iiixl, ixlniitt in;^ 
the tnx* natnr(3 of tlx* slid Is rolh*et<*d in tlx* Alps and othei* ])hiees, pi'etejxl 
that th(*y W’eiv M.istorn sj»e<‘ies, wliieh Inxl fklleii IV«tin the huts of |>il;;Tims 
coming from Syria. The niinx*rons essays written l.y him on geological 
subji'cts Wen* nil ealeiilnted to strengthen |)r(*judiees, partly heeniisi* he was 
igiioratit of tlx* real state of the scieiiee, aixl partly IVom his had feitli.” 
As to the lianixniy Itetweeii many early (’imii-h wiiters of great anthoi-ity 
and modern vi<*ws regarding certain matters of geology, see “(Jeology and 
Ki'vehitiun,” by tlx* llev. Herald Molloy, D. D., bondon, 1 S 70 . 
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or^^aiiic forms is to be understood ; that is, that God 
created them by conferring on the material ‘world the 
power to evolve tliem under suitable conditions. He says 
in his book on Genesis : ^ “ Terrestria animalia, tanrpiamex 
ultimo elemento rnundi ultima; nihilomiiius pofnitirdifer, 
(jiiorum niinieros tenipus postea visibiliter explicaret.” 

Again lie says 

''Si(mt aiiteiii in ipso grano invisibiliter erant omnia 
sinnil, qua^ per tempora in arboreni surgerent ; ita ipse 
nniiidus cogitandus est, cum Deus ^imul omnia crcavif, 
halinisse simul omnia ([U<e in illo et cum illo facta sunt 
(piando factus est dies; non solum cnduin cum sole.et luna 
et sideribiis . . . .; sed eliam ilia (pne acjua et terra, pro- 
duxit polentialiter atijue causaliter, ])riusquam jier ttnnpo- 
rum moras ita exorirentur, <]^uomo(lo nobis jam nota sunt 
in eis o])eril)us, (]\ue Dmis us(|ue nunc operatur.'’- 

'‘(iimiium quippe reruin qiue corporaliter visibiliterque 
nascnntur, occulta, quiedani semina in istis corporeis mundi 
liujus eUunentis latent/’-^ 

And again: “ Isla (piippo originaliter ac primordial iter 
ill ([uadam Lextura, (dementorum cniicta jam creata sunt; 
sed acc'i'.ptis ojqiort unitatilms prodfuuit.” 

St. Thomas A([uinaN, as was said in the first chapter, 
(piotes with approval the saying of St. Augustin that in the 
first institution of naturi' we do not look f(»r Miracles, but 
for the Jao's of Xa/inr : “ Tn prima institutione natime non 
quau’itur miraculum, sed quid natura rerum habeat, ut 
Augustinus (licit.” ^ 

1 “ Dt‘ (Jciicsi ad v. fiip. v., No. 14 in Ben. Edit., vol. iii. p. 186. 

liib. cit., rap. wii., No. 44. 

'•* Lib. rit., “ 1)<‘ Triiiitab*,” lib. iii. caj). viii.. No. 13. 

** Lib. rit., rap. ix.. No. 1(5. 

* St. Thomas, Suiuma, i. tpiest. 67, art. 4, ad 3. 
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Again, Jie quotes with approval St. Augustins as8orti(ni 
that the kinds were created only derivatively, ])ofcntialiti:r 
tantum!' ^ 

Also he says, “ In priraa autem reriiiu institutioiie fuit 
priiicipium activiim verbum Dei, quod de materia ele- 
inentari produxit animalia, vel in actii vel vtrtiUe, secundum 
Aug. lib. 5 de Gen. ad lit. c. 5.*’ ^ 

Speaking of 'Hvinds” (in scholastic phraseology “sub- 
stantial forms ”) latent in matter, he says : “ (Juas quidam 
posueruiit non incipere per actionem iiatura 3 sed jmiis in 
materia exstitisse, poiientes latitat ioneni formarum. Kt 
hoc acci(lit eis ex ignorantia materiie, quia nesciebant dis- 
tiiigufre inter poteiitiam et actum. Quia miim fornue 
prtaicxistuut eas siinpliciter pra.^existere.*' 

Also Cornelius a Lapide ^ contends that at least certain 
animals were not absolutely, but only derivatively created, 
saying of them, “Non fueriuit creata fonnaliter, »sed 
poteiitialiter.” 

As ti) Suarez, it will be enough to refer to Disp. xv. 
§2, 11 . 9,]). 508, t. i., edition ViveSy Paris ; also Nos. 18 — 15. 
]\rany other references to the same effect could easily be 
given, but these may suffice. 

It is then evident that ancient and most venerable 
theological authorities distinctly assert dcricatitx creatiojj, 
and thus their teachings harmonize with all that modern 
science can possibly require. 

It may indeed truly be said with Koger J5acon: “The 
saints never condemned many an o])inion which the 
moderns think ought to be condemned.”^ 

^ Piiia® Partis, vol. ii., que.st. 74, art. 2. - Lib. cit., quest. 71, art. 1. 

3 Lib. cit., quest. 4.5, art. 8. 4 Vide In Ceiiesiin Comment, caj). i. 

® Roger Bacon, Opus tertium, c. ix. p. 27, quoted in the Rambler for 
1859, vol. xii. p. 375. 
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Tlie various extracts given show clearly liow Ikr “ evolu- 
tion ” is Iroiii any necessary o2)position to the *iiiost ortho- 
dox tlieology. Tlie same may ho stiid of spontaneous 
generation. Tlie most recent doctrine, lately advocated 
by ]lr. II. (diarlton Hastian,^ teacli<‘s that nuitter exists in 
two dilleiv.nt st.ites, the crystalline (or statical) and the 
colloidal (or dynamical) conditions. It also teaches thin, 
colloidal matter, when exjiosed to certain conditions, pre- 
sents the phenomena of life, and that it ciin be formed 
from crystalline nuittcw, and thus that the prhun mfUcrla 
of udiich these are <liv(U\se forms contains jiotentially 
all the multitudinous kinds of animal and veget^ible ex- 
isteiic(‘. ^ This theory moreov(‘T quite harmonizes wifli the 
views lu'H^ advo(;ated, for just as crystalline matter builds 
itself, under suitable conditions, along nrhun (hjiaitc lines, 
so analogously colloidal matbjr has Us iUjinife lines nnd 
(Jir(v'H(>ns ol’ development. Such matbw is not (adlected in 
haphazard, accidental aggregations, but (‘volves according 
to its ])ro))er laws and special properties. 

Tlie ])(Ml\:ct orthodoxy of these views is uiupiestionabh*. 
Nothing is plaiiuu* from the venerable writers (pioted, as 
well as iVom amass of other authorities, than that “the 
superjiatural ” is not to be looked for or (X\])ect(;d in the 
s])here of mere nature. For this statement there is a 
general etmsensus of theological authority. 

The ti'aching which the author has received is, that God 
is inscrutable and incomprehensible to us from the inlinity 

^ Sei' Xiffiirc, Jinir and July, 1S70. Thoso wliu, like I’rnt'rssnrs Ihix't'V 
and Tyiiilall, do not areei»t his foiiclusions, iiojit* tin* less a^rnc* with liiin 
in priiiciph*, though thny limit the evolution of the organic world from 
tin* inorLtanh^ to a vorv reinoto 2 ieriod of tin* wtjrht's Id.^ilory. (Sm* 
i^roh'SNor Huxley’s iiddres.s to tlic llritisli Association at Liverpool, 
1870, p. 17.) 
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of His atfribut(‘S, so that our minds can, iis it wore, only 
appreliend, in a most fragnicntary and imperfect mamuu' 
(as through a glass darkly), dim perceptions of inlinit(‘simal 
portions of His inconceivahlc perfection. In this way tlu^ 
partial glimpses obtained by us in various modes difftn* 
from eacli other; not that (lod is anything but tlu' most 
perfect unity, but that appanuiily contlic.ting views aris(‘ 
from our inability to apjaeluaid Him, ('\c<‘pt i)i tliis im- 
])erfec.t manner, i.t. by succ(‘ssiv(i sliglit approxiinat ions 
along different lines of approach. Sir William Hamilton 
lias said : ^ Nature conceals (lod, and man re.vt'als Him.” 
It is no1>, according to tlu* teaching above montioiuMl, ex- 
actly ^hus; but rather that physical naiun‘ reveals to us 
oiu'- side, one aspect of tluj Heity, whih' the moral and 
Religious worlds bring us in contact with another, and at 
first, to our apprehension, avmy diner(‘nt (me. The diller-* 
(Mice and diserejiancy, how(‘vi‘r, wdiich are at first p(M‘(‘eit(Ml, 
is soon found to proceed not fnnu the rcMisou but from a, 
want of ilexibility in tin* imagination. This want is far 
from surjn’ising. Not only may a man be expe(‘Jed, as a 
matter of coursi^, to bo an ad(‘])t in liis own art, but at the* 
sanu*. time to show an incaj)acity for a vmy difhmmt mode 
of activity.- We rai’cdy find an artist who t-ak(*s much 

> “ L(‘('ttiivs nil ^I(‘t;i])liysi(*s ninl Logic,,” vol. i. iicctiin* ii., p. -la. 

- In tlic same way that an iimluc t iilti vation of any mir kiml of kriow- 
I'Mlgc is pTcJudicial to [)liil«»sopliy. Mr. .I.aliic.s .Martiiicau well nliscrva-s ; 
“ Xolhiiig is more common tliaii to see maxims, whiiili an; uiiexccptionahli* 
us tlie assum]»tions of [nirticular M'ii;n»:i*s, conerd into tin* st-rvicc (»ra, uni- 
versal philo.so|)liy, ami .so tiirnctl into inslrumcnt.s of iniscliicf’ainl distortion. 
That ‘ wc can know iiotiiing hut phenonn-na,’ -that ‘causation is simjtly 
constant priority,’— that ‘ un'ii arc governed invariahjy hy tlndr interests,’ 
are examples of rules allowable as doiniiiaiit liyf)otlieHes in physi(;3 oi* 
political economy, hut e\er«'ising a di*.solating tyninny wlien tlinist on to 
tin* throne of universal emigre, lie who .seizes ui»on these and similar 
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interest: in jurisprudence, or a ])rizefii^'liter who is an acut( 
iiieta])liysician. Nay, more tlian this, a positive tendcnc} 
may he developed, which, in the intellectual order, ma\ 
result in a spontaneous and unreasoning disbelief in what- 
ever* app(*ars at first sight to be in opposition to the mon 
familiar concept, ft has been aptly said “ that past age.^ 
^cer(i pre-eminently credulous as compared with our own 
yet th(^ difrerenco is not so much in th(i amount of tin 
(•|•ed^llily as in tli(i dir(*ction which it takes.’' ^ 

Dr. NcAvnian observes: ‘"Any one study, of whatevei 
Ivind, (‘.xclusivt^ly i)iirsued, dead(*ns in the mind the interest 
nay the ])(n’ceptioii of any other. Tims, Chcero says tlia 
Plato a.n,d I)(rnosthen(*s, Aristotle and Isocrates, might havi 
res])e(.*tively excelled in (‘ach ()tli(U*’s province?, lait tha; 
oach was absorbed in his own. Specimens of this p(?culi 
arity occur every day. You can hardly luwsiiade some nuii 
to talk about anything but tlnur own])ursuit; they refe 
the whole world to their own centre, and measure al 
matters by their own mb', like the fisherman in the drama 
whose; eulogy on his d(*cesis(Ml lord was, that ‘he was s( 
fond of tish.’ ” - 

The same author urther says:*^ “When anything whicl 
comes before us is very unlike wdiat we commoidy expert 
eiice, we consider it on that account untrue ; not l)ecaus( 
it really shocks our reason as improbable, but b('(>ausi 
it startle's our imagination as strange. Nejw, r(;ve*lati<)i 

iiifixiiMs, aiul e;an'ii's tlu'iii in triiiiiiph on liis bjtnncr, may boast of lii 
t’scajx' I'rom Ihi* iiiu'citaiiitios of iin.‘ta]»liysi« s, lail is liimsclf all tlie wliil 
thr i«iuM»iiscioiis virtim of their very viiliLrarest (leee])ti(m.” (“Essays, 
S(‘i*oiul St'i'ies, A Plra for I^hilosoph irul Sfudii’s, ]>. 421.) 

^ Eecky’s “ History of Kationalisni,’’ vol. i. p. 7*‘5. 

“ “ lioeturos oil University Subjeets,’’ by .1. H. Newman, D.D., p. 32:^ 

^ Loc. eit. p. 324. 
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presents Co, us a perfectly different aspect- of the universe 
from that jnesented hy tlie sciences. The two informations 
are like the distinct subjects represented by tlie lines of 
the same dtawing, which, accordingly as tliey arc^ read on 
tlieir concave or convex side, exliibit to us now a groii]) i»t' 
trees with branclies and leaves, and now human faces.” , . . 
“ While then reason and revelation are consistent in fac t, 
tliey often are inconsistent in appearance ; and tliis seeming 
discordance acts most keenly on the imaginati(m, and may 
suddenly expose a man to the temptation, and evtm hurry 
liim on to the commission of delinitc! acds of unl)(‘lit‘,f, in wliicli 
reason i'iself really does not conni into cixcu’ciso at all.”^ 

Tims we find just that distinctness between tlici idc'as 
derived from physical ‘science on the*, one hand and from 
religion on the other, which we might a jiriori i\\p(‘(‘t if 
tliere exists tliat distinct m*ss bet we(ui the natural and the 
miraculous whicih th(M)logical authoritic's lay down. • 

Assuming, for argunumt’s sake*, the! truth of Christianity, 
evidently thci intention of its Authoi* has not bcum to make 
the evidence for it so plain that its rejoc.tion woidd be 
the mark of intellectual incat)acity. Conviction is not 
forced iH)on men as the knowledge that the govern- 
ment of England is (constitutional, or that l^iris is the 
capital of France, is forced u[)on all who choose to impiiie 
into those subjects. The Cliri.stian system is one which 
puts on the .strain, as it Witiv, crerf/ faculty of maji’s higher 
nature, and the intellect is not (any more than W(‘ should 
n priori expect it to be) exempted from taking part in tlu! 

‘ Thus Pruthssor Tyiuhill, in thn Vfdl Mall of Jum- In, IHfjs, 

of pliysical sornowliiit naively obsi-i vcs, “'I’ln* Unjlntl 

frrhliiicss of scic'JK^ci is iiot V in mind. It keeps djjwn tlie 

weod of super-stitinn, not hy hut hy slowly rendering; the mental hoil 

iintit fur its cultivation,” ~/.t\ by an Uluyical pegudice. 
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probationary action. A moral element enters*' into the 
acceptance of tliat system. 

And so it is with natural religion, witli those religions 
ideas — (lod, Creation, and ^Morality — which fire anterior 
to revi^lation and repose upon reason. Here again it 
evidently has not been the intention of the Creator to 
make the evidence of His existence so plain that its non- 
n'cognitiou would be tlie mark of intellectual incajaicity. 
Conviction, as to theism, is not forced u])on men as is tin* 
conviction of the existence of the sun at noon-day.^ A 
moral element (inters also herci, and the analogy whicli 
exists in this riispcict between Christianity and* theism 
speaks el(j(|uently of their primary derivation from one 
common auth(n\- * 

Thus we might expect that it would he a vain task to 
seek anywhere in nature for evidence of Divine action, 
snelv that no one (*>ould saiudy (hiny it. God will m^t allow 
Himself to be (iaught at the bottom of any man’s crucibh*, 
or yield Ilimsiilf to the ex])eriments of gross-minded and 
irreverent iu([uinirs. The natural, like the supernatural, 
revelation appeals to (he irho/c of man’s mental nature and 
not to the ren.^oii aloac:^ 

Noiu'-, therel'ore, need feel disappointed that evidence of 


' lyv tliis it is not, of course, nicajit to tliat tin' cxistiaice of Ood 

(‘:m 1)(* ilcTiionstriitod so us to aciiiMiid yhc assent of tlie intellect taken, so 
sj)eak, by itstdf. 

- It is reasonable to believe tlnit, in inattcu’s of Ixdief as W(dl as of 
praetie(‘, (Jod has not tliought fit to annihilate the fre(* will of man, but lias 
perinitt(‘(l specailative diflii-iilties to exist as the trial and the iliseipliiie of 
sharp aiul subtle intellects, us He has p»‘rinitte<l moral temptations to form 
the trial and the diseijdim* of strong and eager passions.” — Manskl, 
TmmpUm Lecfurcs, 4th edition, p. 16(3. 

^ Sei* some excellent remarks in tin* Uev, Dr. Newman’s Parochial 
Pennons -the new edition (1861)), vol. i. p. 211. 
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the direct* {\ction of the first cause in merely natural pheno- 
mena ever eludes our grasp ; for assuredly tliose same 
plienomena will ever remain fundamentally incxplfeabh' 
hy physical^science alone. 

Enough has been said as to the distinction betweiui 
absolute and derivative “creation.’' It remains to consider 
the successive “evolution” (Darwinian and other) of “spe- 
cific forms,” in a theological light. 

As to what “evolution” is, we cannot of course hopi' 
to explain it comidetely, but we may deline it as the 
nianiftistation to the intellect, by nuMins of sensildi; im- 
])ressions, of some ideal entity (power, ))rinci])le, uatun*, 
or a«tivity) which before that manifi^station was in a 
latent, unr(*alizcd, and merely “poUuitial” state — a stati‘ 
which is capable of ])ecoming realized, actual, or manifest, 
when the rccpiisite conditions are su))plied. 

“ Specific forms,” kinds or spcicies, are (as was said iu lh(‘ 
introductory chapter) “peculiar congtu'ies of characters (»r 
attril)iites, innate powius and (pialities, and a. certain nature 
realized in individuals,” 

Thus, then, the ^'evolution of specific forms” means the 
actual manifestation of special ])owers, or natures, which 
before were latent, in such a successive mannei’ that theie 
is in some way a genetic relation between [)osterior mani- 
festations and those which [ueceded them. 

On the special Darwinian hyjmthcsis the manifestation 
of these forms is determined simjdy by the survival of the 
fittest of many indefinite variations. 

On the hypothesis here advocated the manilestatioii is 
controlled and helped by such survival, but (l(*[jends on 
some unknown int(*rnal laws wliicdi determine variation at 
special times and in special directions. 
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ProfessDr Ai^nssiz objects to the evolution tlieoiy, on tlu^ 
ground that '' specie.s, genera, families, &c., exist as thoughts;, 
individuals as facts,” ^ and he offers the dilemma, ''If 
sj)ecies do not exist at all, as the supporters of the trans- 
mutation tluiory maintain, liow can they vary ? and if 
individuals alone exist, how can the differences which may 
1)0 observeid amoii^: them prove the variability of s])e(iies 
Ihit the suj)porter of "evolution” need only maintain 
that tile several " kinds ” beceane manifested gradually by 
slight differ(aiea‘s among the various individual embodi- 
ments of one s])(‘cinc idc^i. TFe might reply to the dilemma 
by saying, s|)('ci(‘s do not exist an spcr,ics in the sense in 
which they [\\v said to vary (variation applying only ^o the 
conemde embodiments of the specific idea), and tlu' evoln- 
tioii of speedes is demonstrated not by individuals indi- 
uidiialx, but as embodiments of difforont sjiecific ideas. 

8(1110 ])ersons S(H}ni to object to the term “ ('reation” 
being applied to evolution, because evolution is an "ex- 
ceedingly slow and gradual process.” Now (‘ven if it werc^ 
(U;monsirat(‘d that such is really the case, it may be asked, 
what is " slow and gradual ” ? The t(‘rms arc? sim]?ly rela- 
tiv(y and tlui ('.volution of a specific form in ten thousand 
years would be instantaneous to a Ixung whose days were 
as millions of millions of years. 

There are oUk'is again who are inclined to (h'liy tli(‘ 
existence of species altogeth(*r, on tlie ground that their 
evolution is so gradual that if Ave could see all the stages 
it would b(‘ im])()ssible to say v'hoi the manifestation of 
the old sjiecific form ceased and that of the new one began. 
Thit surely it is no approach to a reason against the exist- 

^ Anu'n'ran Jip.irmtJ ,,f Scirnct'^ July 1800, p. 143, in Dr, 

Oray’s jniinplilot, p. 47. 
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eiicc of a thing that we cannot detennine the c\;u*t nioinent 
of its first inanifostation. AVhen watcliing “dissolving 
views,” who (‘an tell, whilst chjsoly ohserving the gradual 
change's, e\*aetly at what monieiit a iu‘w say St. 

Mark’s, Venice, can he said to have conuiuaiciMl its mani- 
festation, or have hegun to dominate a ])i‘(‘('('(ling r('])ivsen- 
tation of “ Dothehoys’ Hall” ^ Tlnit, liowi^ver, is no reas(m 
for denying the complete differenca.' luii.wemi llu' two ])ic- 
tures and the iih'as they respectively einhody. 

Tlie notion of a. spcu'ial iiatun', a juMuiiiai* innate powta* 
and activity, — what the scdiolastics called a “ siihstantial 
form,”-*- will he distasteful to many. The ohjc'ction to the 
notieni seems, however, to he a futile oiu', for it is ahso- 
lutely impossihle to altog(jth(*r avoid su(3h a eoneeption and 
such an assumption. If we refuse it to iln^ iiidividuals 
which (unhody the spc^cies, wii must admit i(. as rc'gards 
their coiupomuit parts— nay, even if we Ui'cc'pt the hypo- 
thesis of pang(uiesis, avo are lU'Vt'rlheh'ss enmp(*lU 3 d to 
attribute*, to each gemmule that pc'culiar power of re.pro- 
<luciug its own nature (its own “ siihstantial foian ”), Avith 
its special aidivity, and that remarkahle ])owe.r ot‘ anm*\ing 
itself to (jertaiu other w(*ll-defiiuid gemmuhs tin*, natun* of 
which is also to plant themselv(3S in a (*ertain detinit(3 
vicinity. So that in each individual, instead of one such 
[)eculiar pOAver and activity dominating and controlling all 
the jiarts, you have an infinity of separate ])owi‘rs and 
activiti(33 limited to the several minute eonipom^nt g(;m- 
mnles. 

It is possible that in some minds the notion may lurk 
that such powers are simpler and easier to uiid(3rst«and, 
because the bodies they affect are so minute ! This 
absurdity hardly bears stating. We can easily (conceive 
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a beiiijL*’ so small that a gcmmule W(3uld be to ,it’ as large 
as St. raid’s would bo to us. 

Admitting thou tlie oxistoiiee of species, and of their 
successive evolution, is there anything in these ideas 
hostile to Cliristian belief? 

Writei’s siicli as Vogt and Ihichner will of course con- 
tend that there is; but naturalists, generally, assume that 
(Jod aids in and by tlie various laws of nature. And this 
is eijiiivalent to admitting the doctrine of “derivative 
creation.” With very few exceptions, noiui deny sucli 
Divine, concurrence. Even “design” and “purpose” are 
recognized as quite c.ompatible with evolution, aiid even 
with tlie spec-ial “nebular” and Darwinian forms of it. 
Professor Huxley well says,^ “It is necessary to remark 
that there is a wider teleology, wliich is not touched by 
the doctrine of evolution, but is acdually basial upon the 
fundamental proposition of evolution.” .... “The telco- 
logicail and the mechanical views of nature are not neces- 
sarily mutually exclusive ; on the contrary, the mon 
purely a mechanist the speculator is, the more firmly dot*.'- 
lie assume a primordial molecular arrangement, of wliicl 
all the ])henomena of the universe arc the consiMpiences 
and the more completely thereby is Ire at the mercy of tlu 
teleologist, who can always defy liim to disprove that thi.^ 
primordial molecular arrangement was not intended U 
evolve tlie phenomena of the universe.” “ 

Professor Owen says, that natural evolution tlirougl 

' See 'The Aeuihm^j for October 18^9, No. 1, j>. 13. 

Proftssur Huxb-y goes on to .siiv that the loccliauist may, in turn 
demaml of the teleohigist how the latter knows it was so intended. 
this it may be replied, he knows it as a neci'ssary truth of reason ileducei 
from Ids own primary intuitions, wldcli intuitions cannot be (piostioiic* 
without absuliUe scepticism. 
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secon(lar;f pauses, “ by means of slow ])bysical and organic 
operations tlirougli long ages, is not tlie loss cb‘ar]y rec.og- 
iiizalde as the act of all-adaptive ]Miiid, beeausi'. we have 
al)aiidoned'*the old error of supposing it to be the result^ 
of a primary, direct, and sudden act of (uvational construc- 
tion.” .... “The .succession of s[)ecies by continuously 
operating law is not necessarily a ‘ blind opcTation.’ Sucli 
law, liowever designed in the pro))erties and successions 
of natural objects, intimates, nevertlieless, a 2)re(*onc(‘iv(;d 
■progress. ()rganisins may be evolved in orderly succes- 
sion, stage after stage, towards a for(‘S('en goal, and tlie 
l)road ft*atures of the course may still show the unniistake- 
al.)le impress of Divine volition.” 

Mr. AVallace- declares that the op])onents of (ivolution 
present a. less elevated view of the Almighty. Ib* says: 
“Why should we suppose Ukj macliine too coiiiplicaled to 
have beim d(‘signed hy the (’reaior so com])l(‘te tlftit it 
would necessarily work out harmonious ihjsuUs { Tlu‘ 
theory of ^continual interference’ is a limiiatit)n of the 
Creator’s piiwer. It assumes that lie could not work ly 
pure law in the organic, as lie has done in tlui inorganic 
world.” Thus, then, there is not only no n(U‘(‘ssary anta- 
gonism between tlu*. general theory of “evolution” and a 
Divine action, but the compatibility between the two is 
recognized by naturalists who cannot be susp(icted of any 
strong theological bias.^ 

' The. Professor (lou])tlc.ss means the (fired and imnknl'utlc. result. (Sim* 
TrniJS- /ool. Soc. v'ol. v. p. 9(;.) 

^ “ Natural Selection,” p. 28e. 

“Tliat Tiiatier is governed hy luiinl, that tlte eontrivariees ;ind (dahora,- 
tioiis of tlie niiiverse are tlie jirodnets of intelli^uuiee, are propositions 
which are ipiitt* nii.sliaken, whether we regard tliesc; eonli ivaiu (is as tlie 
results of a .single iiioineiitary exerei.v of tlic will, or of a slow, c.onsisteiit, 
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The very sauie may be said as to the special ^Barwinian 
form of tlie tlieory of evolution. 

It is true Mr, Darwin writes sometimes as if he thouglit 
that his theory militated against even derimtitc crcrithui} 
This, liowever, tliere is no doubt, was not regally meant ; 
and indeed, in the passage before (]uoted and criticised, tlie 
possibility of the Divine ordination of each variation is 
spoken of as a tenable view. He says (“ Origin of Species," 
p. oG9), “ 1 see no good reason why tlie views given in tliis 
volume should shock the religions feelings of any one;” 
and he speaks of life “having bec^n originally breatlual 
by the Creator into a few i'orms or into one,” which is 
more tlian tlie dogma of creation actually recpiires. ► 
find then that no incompatibility is asserted (by any 

and I'Cf^Milated evolution. The proofs of a pervading and devedoping intel- 
ligence, and the proofs of a co-ordinating and coinhining intelligence, an- 
both untoneliod, nor can any conceivable juogress of science in this dir(‘c- 
tiou destroy them. If the famous suggestion, that all animal and vegetable 
life results from a single vital germ, and that all the dijlcreiit animals and 
plants now existent were developed hy a natural [)roe(^sR of evolution from 
tliat germ, were a demonstrated truth, we, should still bo able to point to 
the evidences of iiitelligenee displayed in the measured and pi-ogr(*ssi\ e 
development, in those excpiisite forms so ditferent from what blind ehance 
<*onld proiliiee.” .... “The argument from design wouhl indeed be 
ebanged ; it would retpiire to be staled in a new form, but it wuubl be 
fully as cogent as betbre. Indeed it is, perhaps, not too mueli to say, 
that the mor(^ fully this eoueoptiou of universal evolution is grasped, the 
m(»re tinnly a seieutilie doctrine of Providence will bo establislied, and tlie 
strong*'!’ will be the ju'csumption of a future progress ” — ]iK*’KY’s Ifiaforn 
of liationdlisniy vol. i. p. 316. 

^ Dr. Asa dray, c.g., has thus understood ^fr. Darwin. The Doet«>r says 
in Ins pain])hlct, ]>. 38, “Mr. Darwin uses expressions which imjdy that 
the natuval forms wliicli suiTouml ns, because they have a liist*)rv or 
natural sequence, could have been only generally, but not particularly 
designed,— a view at once superficial and contradictory ; whereas his true 
line should be, that his liypothesis eoneerns the ordrr and iiut the anisr, 
the hoir ainl not the of the phononiena, and so leaves the question «d‘ 
design just where it was before.” 
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scientific-*\vriters wortliy of mention) between “ evolution” 
and the co-operation of the Divine will; while the same 
“ evolution ” has been sliown to be thoroughly acee])table 
to the most orthodox theologians who repudiate the intru- 
sion of the supernatural into the domain of nature. A 
more complete harmony could scarcely be desired. 

Hut if we may never hoj)e to find in pliysical nature 
evidence of supernatural action, what sort of action might 
we expect to find there, looking at it from a theistic point 
of view ? Surely an action the results of which harmonizci 
with man’s reason,^ which is orderly, which disaccords 
with the action of blind chance and with tlie “ fortuitous 
coiKcourse of atoms of Democritus; but at tin* same tinui 
an action which (jver, in parts aiul in idtimatc*. analysis, 
eludes our grasj), and the mod(5s of which are dilferent 
from those; by which we; she)uld have attempt eel to accom- 
plish siu'h emels. •• 

^^ow, this is just what we de) lind. The harmony, the 
betiuty, and the; e)rde;r of the [)hysical unive;rse are the; 
theme's of e'-ontinual ])ane?gyrics on the part of naturalists, 
and i\lr. Darwin (as the Duke of Argyll remarks-) “ex- 
hausts every form of words and of illustration by which 
intention or mental purpose can be described,”*^ when 
sj)eaking of tlie wonderfully complex adjustments to sejcure 
tlie fertilization e)f orchids. Also, we; iind co-existing with 

^ “All is l>ut llie partial iflK'xioii in tlie ninson of infin, of tlie 

great all-pervatling reason of the unicersr. And the aniti/ of science is the 
rellexioii of the e/<////of nature ami of the aviti/oi' that suiirenie reason ami 
intelligence which iiervades and rules over iialnre, and from whence all 
reason and all .science is derived.” — Uev, Baoen Powele, IJn'du of tlu. 
‘Sciences^ Essay i. § ii. ]). «S1. 

- “The Ueign of Law,” p. 40. 

Though Mr. Darwin’s epithets denoting design are ineta]>horical, his 
admiration of the result is unequivocal, na}', cnthusia.stic. 
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thivS harmony a mode of proceeding so different from that 
of man as (tlie direct supernatural action eluding us) to 
form a stunilding-block to majiy in the way of tlioir 
re(jogmtion of Divine action at all : although nothing can 
be more inconsist(int than to speak of tlu‘ first caiis(! as 
utterly inscrutable and incomprehensible, and at the same 
time to expect to find traces of a mode of action exactly 
similar to our own. It is surely enough if the results 
Inirmoiiize on the whole and pn^ponderatingly v/ith tlu* 
rational, moral, and msthetic instincts of man. 

Mr. J. ff. iMiirphy ^ has emphaticall}^ brought forward the 
evidenee of “intelligence” throughout organic nature. He 
believes. “ that there is something in organic piY^^ress 
which mere Natural Selection among spontaneous varia- 
tions will not account for,” and that “this something is 
that organizing intelligence which guides the action of tli(‘ 
inorganic forces, and forms structures whi(.*h neither Natural 
Selection nor any otlier unintelligent agency could form.” 

This intelligence, however, Mr. Murjdiy considtas may 
be unconscious, a conception whicli it is exceedingly dif- 
ficult to understand, and which to many minds ai)[>ears to 
be a eoiitradiction in terms; the very first condition of an 
intelligence being that, if it knows anything, it should at 
least know its own existence. 

Surely the evidence from pliysical facts agrees well witli 
the overruling, concurrent action of God in the order of 
nature; which is no miraculous action, but the operation 
of laws which owe their foundation, institution, and main- 
tenance to an omniscient Creator of whose intelligence our 
own is a feeble adumbration, inasmuch as it is created in 
the “ image and likeness ” of its i\raker. 

^ See “Habit aiul Intelligence,” vol. i. p. 348. 
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This iQ^ads to tlie linal consideration, a difliculty l)y no 
means toVe passed over in silence, namely, tlie Ome.ix of 
Man.^ To the general tlieory of Evolution, and to the 
special ])ai;winian form of it, no exception, it has heen 
shown, need he taken on the ground of orthodoxy. lUit in 
saying this, it has not heen meant to iiicliuU*. in tin* ])ro- 
cess of evolution the soul of man. 

It is a generally received doctrine tliat the soul of every 
individual man is absolutely created in the strict and 
])rimary sens(‘ of tlie word, that it is produced by a direct 
or supernatnrar" ant, and, of course, tliat by such an act 
the soul of the first man was similarly cnaitcd. It is there- 
fore imjiortant to impiire whether “evolution” conflicts 
with th s doctrine. 

Now the hvo beliefs are in fact perfectly compatible, and 
this is the case, either on the hypothesis — (1) that man’s 

1 Siiicf' til*' livst fdilion of tliis work ;ij)|)(‘}nxMl, Mr. Diirwiii 
lislu'd liis*“ Dcsrciit of AFan.” Tlioroin In* sliows clalwiral^dy the rc'sciri- 
wliicli exist kotli in strnctuiv and mode of (Icvclopnicnf, ]i(‘t,w('.(‘n 
ninn’s body and tlni bodies of inferior forms. lb; also calls atb-iitioii to 
siiniliiritv in di.senses, |tarasit<'S, tlHMdfecls of mrdiciiics, sliniulants, &c. 
All ibis, liowever, niendy amounts to a proof of wlnit no mic dimies, 
namedv, tliat man /.v an animal ; and consc(|nently to Ilje eslablislnnent of 
an (I priori ])roba,bility tlnit if other animals have arisen hy “ Xatiiral 
Selection,” the animal man has ahso arisen in Iik(‘ manner, unless a valid 
ohjection can he raised from some other part (d his nature. 11 is ])atent 
that an ohjeetioii can he raised fromliis inbdleetual and moral faculties, and 
accordingly Mr. Darwin ernhsivours to show that there is no flilfcirncc of 
kind ladwct-ii these faciiltieM.and the psyehical powers of hinles. In this 
endeavour lie fails utterly. The result is that Man (tin; totality of his 
being and not his anatomy only being considercMp is seen, y(‘l more tdejjrly 
from this very failnn*, to dilfer from every other animal by a distinction 
far more prolbnnd tliaii any whi<;h separates ea,ch iriatiojial animal IVom 
every other. 

- The term, as before .said, not being used in its ordinary theological 
M-nse, hut to denote an immediate Divine action as distinguished from 
God’s action through the powers conferred on the physical univeise. 
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body was created in a manner different in kind«from that 
by wliicli tlie bodies of other animals were created ; or (2) 
that it was created in a similar manner to theirs. 

One of the authors of the Darwinian theory, indeed, con- 
tends tliat even as regards man’s body, an action took pla(‘(‘ 
different from that by wdiicli brute forms w’-ere evolved. 
Mr. Wallace' considers that ^'Natural Selection” alone 
could not have produced so large a brain in the savage, in 
possessing which he is furnished with an organ beyond his 
jieeds. Also that it could not have i)roduced that peculiar 
ctistribution of hair, especially the nakedness of the back, 
which is common to all races of men, nor the peculiar con- 
struction. of the feet and hands. He says,^ after spejakiiig 
of the preliensile foot, common without a single exception 
to all the apes and lemurs, it is difficult to see why tln^ 
prehensile power should have In^en takem away ” by the* 
mere operation of Natural Selection. “It must certainly 
have been useful in climbing, and the case of the baboons 
shows that it is quite compatible with terrestrial locomo- 
tion. It may iK)t be compatible with perfectly easy erect 
locomotion ; but, then, how can we (^onceive that early 
man, rxs an animal^ gained anything by ])ur(*ly erect loco- 
motion ? Again, the hand of man contains latent capaci- 
ties and powers which are unused by savages, and must 
have been even les»s used by paheolilliic man and his still 
ruder predecessors. It has all the appearance of an organ 
prepared for the use of civilized man, and one which was 
required lb render civilization possible.” Again, S])eaking 
of the “ wonderful power, range, flexibility and sweetness 
of the musical sounds producible by the human larynx,” he 
adds, “ The habits of savages give no indication of how this 

^ See “Natural Selection,” pp. 332 to 360. ® Loc. cit., p. 349. 
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tacuUy couLl have been developed by Natural Selection ; 
liecause it is never required or used by them. The sinninif 
of savages is a more or less monotonous howling, and the 
females seldom sing at all. Savages certainly never choose 
their wives for fine voices, but for nule health, and strength 
and ])hysical beauty. Sexual sidection could not therefore 
liave devcdopiul this wonderful power, which only conu's 
into play among civilized people. It seems as if the organ 
had been ])rcpared in anticipation of the future juogress of 
man, since it contains latent capacities which arc* useles|ii 
to him in his tMrlier condition. The delicate correlations 
of struuture that give it such marvellous [)Owers could 
not tlimvfore have bcHUi ac([uired by imams of Natural 
Selection.” 

To this may be added the no h‘ss wonderful faculty in 
the (air of apiirecdtitiug delicate musical tomas, and tln^ 
harmony of chords. 




./ 




FlUl'.KS OF i-oUTI. 


It matters not what part of the organ snl)S(‘rv(‘S this 
function, but it lias heen su[>jios(‘d that it is ininistercfl to 
by the tibiv.s of Corli} Now' it can hardly 1 )(j contmided 
that the [)reservatioii of any race of nimi in the '-trnugle for 
life could hav(j de])ended on such an oxtrenie dcdieaey and 

^ See Prolesf^or Huxley’s “ L<‘ssoiis \iv Klenn-iil:>ry Pliy -^iulo^y,” [>. ‘21 S. 

Y 
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refinement of the internal ear,^ — a perfection .(Tiily fully 
exercised in the enjoyment and appreciation of the most 
(‘xquisite musi(;al performances/^ Here, surely, Ave liave an 
instance of an organ })reformed, ready hefoielumd for such 
a(dion as could never hy itself liave been the cause of its 
diivelojniient, — the action having only been subsei^uent, 
not anlerioi’. The author is not aware wliat may be the 
minute structurii of the internal oar in the higlu^st apes, 
luit if (as from analogy is probable) it is much as in man. 
then fortiori we have an instance of develop- 

ment of a. most marked and unmistakable kind. And this 
is not all. There is no reason to suppose that anj animal 
besides man appreciates musical harnnmjj. It is certain 
that no other one proth/re^ it. 

Mr. AVallace also urges obj(‘ctions drawn from the origin 
of some of man’s mental faculti(?s, such as ‘‘the cajiacity 
to form ideal conceptions of space and tiiins of eternity and 
infinity — the capacity for intense artistic feelings of plea- 
sunj, in form, colour and comjiosition — and foi- thos(^ 
abstract notions of form and number whicli render 
gconndrv and arithmetic iiossiblc,” also from the origin of 
the moral s(ms(\’'* 

’ It iiiiiy tu* ])i‘rlia])s, that i‘xct*.ssiv(* »hlRMcy of the t*ar iiiiL'lir 

havo hocii j)ro(liua*(l hy having to guar*! against tho aj)j)n)avh of einanir.',, 
sonif savages bring ivinaikahlc for tln-ir kreiinrss of hrariiig at great 
taiu’cs Ihit tho i)oria'])tunis of intciisifj/ ainl quuUhi of sound aiv V(uy 
dilfoiriit. Sonio ja-rsiUis wlio havo an vxtrcinrly arutr cai for thdioatc 
sounds, and wlio an; fond of innsic, luivi* yrt an inoajuudty for dotocting 
wln tlior an insirninriit is slightly out of tuiii'. 

- In his remit work on the ‘‘Deseent of Man,’’ vol. ii. ]>. 333, 
^Ir. Darwin remarks: “As neither the enjoyinriit nor the capacity of 
producing musical notes are faculties of thi^ least direct us(* to man in 
reft'ivnce to his onlimirv habits of life, they must he raiikeil amongst the 
most mysterious with winch he is endowed.” 

Loc. eit., ])p. 351, 35*2. 
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Tho validity of tliese ()l>j(‘ctions is fully concodod hy 
the author of this book ; but he would push them inueli 
further, and contend (as lias been now repeatedly said), 
that another law, or other laws, than “ Natural Selection ” 
liave detorniined the evolution of a/l organic forms and 
inorganic forms also. And ^Ir. Wallace, in order to be, 
(|uite self-consistent, should arrive at tlu* very same con- 
clusion, inasmuch as lie is inclined to trace all phenomeua- 
to the action of superhuman will. He says : ^ “ If tlien^- 
fore we have traced one force, however minuti‘, to an 
origin in our own will, while we ha-V(‘ no knowledgt^ of 
any other primary cause of force, it does not seem an im- 
probdbl(‘ conclusion that all force may be will-force; and 
thus, that the, whole uiiivm'se is not merely dependent on, 
but actually /.s*, the will of higlau* iutelligmices, or of om*. 
Supreme Intidligmice.” 

If there is really evidence, as Wr. Walhua'. belie\i‘s, of 
the action of an overruling intelligence in th(‘. (.'jvolntion of 
the ‘'human form divim*;” if we, may go so far as this, 
then surely an analogous action may well be traced in Mu* 
production of the horse, the camel, or the dog, so largely 
identilied with human wants and rcMpiiicmumts. And if 
from other than i)hysical considerations we may bitlieve 
that such action, though umleinonstrabh-, has taken and 
does take place; then (ri-liecting on sensible plumomena 
the theislic light derived from [psychical facts) we may, 
in the language, of INIr. Wallace, " s(*e indications of that 
power in facts whi('h, by themselves, would not s(;rve to 
})rove its existence.” - 

Mr. ^lurph v, as has been said beibn*, finds it iiec(?ssary 
to accei>t the widc-.s]nead acticm of “ inUdligence ” as the 
j, 1 Lee. « it., r. SO-. - Lix*. < it., p. -‘550. 

Y 
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agent by wliicli all organic forms have been c^fled fortli 
iVom tlie inorganic. But all science tends to unity, and 
this tendency makes it reasonable to attribute to all ])liy- 
sieal (ixistcmces a mode of formation wliieli may have 
evidences for in any one of them. It thendbre makes it 
reasonal)l(*. to attribute, if j)ossible, the veiy same agency 
wliicli we find operating in tlie fi(dd of biology, also to tlie 
inorganic world. If on tlie grounds, brought forward the 
action of intelligence may be atrirmi‘d in the production of 
man’s Ijodily structure, it becomes ])robable (( j)riori that it 
may also be jiredicated of the formative action by which lias 
bi‘en prodiuicd the animals which minister to him; and all 
oiganic.life whatsoever. Xay more, it is then congruous 
to (expect analogous action in the development of crystal- 
line and colloidal structures, and in chemical compositions, 
in gi‘ological evolutions, and the formation not only of 
this ‘earth, but of the solar system and whole sidereal 
universe, . 

If such really bo the direction in Avhich physiceal science, 
])hilosophically considered, ])oints ; if intelligence may thus 
bi‘ seen to preside over the ewdution of each system of 
woi'lds and the unfolding of every blade of grass — this 
grand result harmonizes indecnl with the. teachings of faith 
tliat, in the natural order, God acts and concurs with those? 
laws of the material universe which were not only insti- 
tuted by llis will, but are sustained by His co-operation ; 
and we are thus enabled to discern in th(‘ natural order, 
how(‘ver darkly, the Divine Author of nature — Him in 
whom ‘‘we live, and move, and havi? our luu'ng.” 

Ihit if this view is accepted, then it is no longer abso- 
lut(‘ly necessary to sujipose that any action different in 
kind took place in the production of man s body, from that 
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which toi^k place in tlic ]muliictioii of* the bodies of otlu‘r 
aninials, and of the wladc inalerial universe. 

Of course if it (‘an he demonstrated that tliat difh'renee 
of wliich >lr. Wallace asserts the existence, does n*ally 
exist, it is [dain that we then liave to do with facts not 
only harnionizinj^^ with religion, hut, as it were, ))rea(‘]iiug 
and proclaiming it. 

It is not, howi‘V(‘r, neces.sary for Christianity that any 
such view should prevail. Man, according to the old 
scholastic didinition, is '‘a rational animal’' {aninm! ra- 
/i(ni(fl(‘), and his animality is distinct in natuic^ 1‘rom liis 
rationakty, though inseparably joined, during life, in om* 
coniUKJii p(U‘sonality. Plan’s animal body must have, had 
a diilereiit source from that of the. spiritual s(ud which 
informs it, owing to tin* distincln(*ss of tlu* two or<leis to 
which those two exist(Mi(M‘s severally belong. 

Scri[)ture seems plaiidy to indicade this wh(*n it .-^ays : 
“(tod made man from tlu; dust of tlu* (‘arih, and 
hreatheil into his lUKstrils the breath of life.” ddiis is a 
])lain and direct stat(‘im‘nt that man’s //er/// was //of creati'd 
in the primary and absolute scmsc; of tlu; word, but W'as 
(‘volved from pre-(;xisting material (symbolizc'd liy tlu* 
term “dust of tlu; earth”), and was tlu'rcfore only il, rira- 
/irrhf ctxatrO, i.e. by the opeiation of secondary law's, llis 
on the other hand, was cr(*ated in (piite, a ditlerent, 
way, not by any pre, -existing nu‘ans, external to (bxl him- 
self, but by tlie direct action of tlu; Almighty, syndtoliziMl 
by the term “ breathing : " tlu; v(;iy form adoj>ted by 
(Jhrist, when conferring the HnjKrnaf n nd powers and 
graces of the Christian di.spensation, and a form still daily 
used in the rit(‘s and ceremonies of the Cliureli.^ 

1 Since the fust cilition ui' this work :ii»]M jirea, its author has Inul the 
satishfction of meeting with the following nas.sjige : — “Man was iiiadt^ 
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That the first man should have had this doutje origin 
agrees with what we now experience. For supphsing eacli 
human soul to be directly and immediately created, yet 
each human body is evolved by the ordinary qperation of 
natural physical laws. 

Professor Flower, in his Introductory Lecture^ (p. 20) 
to his course of Hunterian Lectures for 1870, observes; 
^‘Whatever man’s place may be either in or out of nature, 
whatever' hopes or fc^ars or feelings about himself or his 
race he may hav(^ we all of us admit that these are quite 
uninlliKUKu^d by our knowledge of the fact that (;ach indi- 
vidual man coiik'S into the worhl by the ordinary processes 
of g(‘neration, aca^ording to the same laws whicli a]iply 
to the dev(do])Tnent of all organic Ixungs whati'ver ;* that 
every part of him which can come under the scrutiny of 
the anatomist or naturalist has been (*volved according 
to tlies(^ regular laws from a siniidi' minutt^ ovum, indis- 
tinguishable to our senses from that of any of the inferior 
animals. If this be so — if man is what li(‘- is,* notwith- 
standing the corporeal mode of origin of the individual man, 
so he will assunnlly be neither less nor more than man, 
whatt^ver may b(» shown regarding the, corporeal origin 
of the whole ra(;e, whether this was from the dust of 
the earth, or by the moditicatioii of some pre-existing 
animal form.” 

Man is indeed (*ompound, in him two distinct orders of 
being impinge and mingle; and with this composite nature 

liitionnl, after he was inade (.••n’pojval. ‘The Lord CJoil furnn*a man of tin* 
tliist of tlio groiiinl, and hreathod into liis nostrils tlio l)n*ath of life, and 
man breame a living soul’ (Gen. ii. 7). Ifviv an* two acts on the part of 
the Creator — the forming the dust, and the hreathi ng the life.’*’ (S<‘e 
.Sermons l>enring on Subjects tif the Day, hy .Tohii Henry Newman, D. D, ; 
Now Edition. Kivingtons, 1SG9. Sermon viii. p. 101.) 

1 Published hy John ChurehilL 
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ail ori"in->froiu two coiiciirreiit modos of nation is conariious, 
and mij^dit be (ixpected a priori At the .same tinu‘ as (he 
“s(3ur’ is “tlie form of the body,” tlie soul miglit he ex- 
pected to modify tlie body into a structure of harmony 
and beauty standing alone in tlie organic world of nature. 
Also tliat, with the full perfection and beauty of that 
soul, attained by the concurrent action of “ Nbiture” and 
Grae(‘,” a character would be formed like* nothing else 
which is visible in this world, and having a mode of action 
dilTerent from, inasmuch as compleuK'nlary to, all inferior 
modes of action. 

Somothingof this is evident evam to those who ap])roach 
the subject from the jioint of vic.w of pliysii-al .science, 
only. Thus Mr. Wallace observes^ Ural, according to his 
idea man is to be [daced ‘"apart, as not oidy tin* heatl and 
cadminaling point of the grand seri(*,s of organic nature, 
but as in some d(‘gri*(i n lo ir and disfiioi e/v/cr nf 
From tho.se intinitely remote, ages when the lirst rudiments 
of organic life apj)eared u])on tie* earth, (‘very [dant and 
ev(‘ry animal has Ijeen subject to (m(3 great hiw of ]>hysieal 
('hange. As tin*, eartli has gone through its grand cycles of 
g(Mdogical, (dimatal, and organic progress, e\a ay Form of life 
has been subj(H:t to its irresistibh*. a(d ion, and has bei‘n f;on- 
tinually but impei'ceptibly mould(*d into such new sha])(‘s 
as would preserve their harmony with tlie, (3ver-e.hanging 
universe. No living thing could ('.scape ibis law of its 
being; none (except, perhaps, the sim[)lcst and most rudi- 
mentaiy organisiiLs) could nnnain un(diang<*d and liv(‘ 
amid the universal change around it.” 

“At length, however, there came into (ixistemaj a being 
ill whom that subtle force we term vitndy b(*eame of goiiiter 


^ '‘Niitural Sck-ctidii,” p. 324. The italic.s arc not Mr. Wallace’-s. 
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importance than liis mere Lodily structure. Th<fugli with 
a naked and unjirotected body, thifi gave him clotliiiig 
against the varying inclemencies of the seasons. Thougli 
unable to compete witli tlie d(‘er in swiftness, K)y with the 
wild bull in strength, ihin gave him weapons with which 
to cai)ture or overcome both. Though less capable than 
most other animals of living on the herbs and the fruits 
that unaided nature sup}dies, this woiuhu’ful faculty taught 
him to govern and direct nature to his own benefit, and 
make her produce food for him when and where he pleased. 
l"rom the moment when the first skin was used as a covin- 
ing; when the first rude spear was formed to assist in tlie 
chase; \vhen fire was first used to cook his food; wheu the 
lirst seed was sown or shoot jdanted, a grand revolution 
was (‘fleeted in nature, a revolution which in all the ])re- 
vious ages of the (iarths history had had no parallel, for a 
being liad arisen who was no longm- necessarily subject to 
change with the changing universe, a being wlio was in 
some degree suj)erior to nature, inasmuch as he knew liow 
to contn.)! and regulate Iku- action, and could keep himself 
in harmony with her, not by a change in body, but by an 
advance in mind.^’ 

“On this view of his special attributes, we may admit 
‘that he is indeed a being apart’ ]\lan has not only 
escaped ‘Xatural Selection’ himself, but lie is actually 
able to take away some of that j)ower from nature wliich 
before his appearance she universally exercised. AVe can 
anticipate the time when the earth will produce only 
cultivated plants and domestic animals; when man’s 
selection shall have supplanted ‘Natuiul Selection;’ and 
when the oct‘aii will be the only domain in which that 
power can be exerted.” 
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Badeil J^owelP observes on tliis subject: ‘‘The relation 
of the animal man to the intellectual, moral, and s])iritual 
man, resembles that of a crystal slumbering in its native 
quarry to* the same crystal mounted in the polarizing 
ai)paratus of the philosopher. The differenee is not in 
physical nature, but in investing tliat nature with a new 
and higher application. Its continuity witli tlu' material 
world remains the same, but a new relation is developed 
in it, and it claims kindred with ethm*eal matter and with 
celestial liglit.” 

This well exprijsses the distinction between the merely 
])ljysieAl and hy[)erphysical natures ()f man, and tlie 
sulj«ifcUmption of the former into the hitter which domi- 
nates it. 

The same author in speaking of man’s moral and 
si)iritual nature says: - '‘The ass(*rtion in its very essence 
refers wholly to a dikfkhknt oaoKU of tiiincs, a par 1> from 
and transcending any material id(‘as whatsoevi'r.” Again*' 
Ik; adds: “In pro])ortion as man’s vao/v// superiority is h(*ld 
to consist in atlri))utos nof of a mutvritd oi* coipoiHsil kind 
or origin, it can signify little how his plfj/sind nature may 
have originated.” 

Xow physical science, as sucli, has nothing to do vvith 
the soul of man whicli is ]iy])erj)hysieal. ’J'Jiat such an 
imtily exists, that the correlated physical forces go 
through their IVotean transformations, liave tlieir ])er- 
sisteiit ebb and ilow outside of tlie world of avill and 
sELF-cqxscious MOUAL KKiNr., an; }iro]Jositions the proofs 
of which have no ])lace in the j>rescnt work. This at l(*ast 
may however be confidently allirmed, that no reach of 

1 “ Fiiity of AV<>r]«ls,” Es.say ii. § ii. p. 247. - IFid. K.ss;iy i. § ii. p. 70. 

- Ibid. Essay iii. § iv. p. 400. 

y. 
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physical science in any coming century will ever approach 
to a demonstration that countless modes of “being, as 
different from each other as are the force of gravitation 
and conscious maternal love, may not co-exist. rTwo such 
modes are made known to us hy our natural faculties 
only: tlu^ ])hysical, which includes the first of these 
examples ; the liyperphysical, which embraces the other. 
For those; who accept revelation, a third and a distinct 
mode of being and of action is also made known ; namely, 
the direct and immediiffe or, in the sense here given to 
the t(;rm, the supernatural. An aiialogoiis relationship 
ruiiiS through and connects all these modes of being and 
of action. The liigher mode in each case employs ^and 
mak('s use of the lowt;r, the action of which it occasionally 
suspends or alt(;rs, as gravity is suspended by electro- 
magnetic action, or the living energy of an organic being 
restrujns the intcu’-actions of the chemical affinities belong- 
ing to its various constituents. 

Thus conscious will controls and directs the exercise of 
the vital functions according to desin*, and moral con- 
sciousness tends to control desire in oluMlicuice to higluu* 
di(‘tates.‘ The action of living organisms dcpmids u])on 


^ A <;ooil exposition of how an inferior artioii has to yi<‘ld to one hi<^dK*r 
is "ivon by Or. Xi'winan in his “ Locturos on rnivcisity Snl>j(‘r'ts,” ]>. 372. 

“What is true in one si-iciicc, is dirtated to us iiidiM'd at'cordiiij^ to tliat 
srirneo, hut not aci'ordiij;^ to another sritMico, or in anotlier de]taitiiit'Ut. 
Wliat is certain in tin* military art, has force in tin* military art, hut 
not ill statcsmaushii) ; and if statosmauslii]» !»> a Iu^Iku- department of 
ai'tion than war, and enjoins the contrary, it lias no force on our reception 
and ohrdi(Micc at all. And so what is true in medical .seieu<‘<‘, might in all 
cases he carried out, nrre man a mere animal or brute without a soul ; hut 
since he is a rational, responsible being, a thing may ho ever so true in 
inedirine, yet may he unlawful in fact, in consetpionce of the lihjhcr law of 
moials and religion coming to some diHerciit eoiioliisioii. ” 
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and subsumes the laws of inorganic luivttcr. Similarly 
the actions of animal life dei)eiid upon and subsume the 
laws of organic matter. In the same way the actions of 
a self-cons^nous moral agent, such as man, depend upon 
while they subsume tlie laws of animal life. When a 
part or tlie whole series of these natural aidions is altered 
or suspended by the intervention of action of a still higher 
order, we have then a “ miracle.” 

From the fon'going observations w(‘ sinmi to find a jv.u- 
fect harmony in tlie double nature of man. his rationality 
making use of and subsuming his animality; his soul 
arising, fnnii dirci't ami immediati'. creation, and his body 
beino formed at first (as now in (‘a<*h separate individual) 
by diM'ivative or secondary (uvation, through natural laws. 
l>y such secomlarv creation, i.r. by natural laws, for the 
most part as yet unknown but aidial i>y ‘‘ Natural Seli‘(N 
tion,”all the various kinds of animals and )>lants hav(;becn 
manifested on this ])lanet. That Divine action has con- 
curred and concurs in those laws we know l»y d(‘duc.tions 
from our ])riniary intuitions ; and ])hysi<*al scimic.c, if 
unable to demonstrati* such action, is at least as impotmit 
to disprove' it. Disjoined from these (huluctions, iheJ)ll^^- 
noinena of the universe pres(*nt an aspect, devoid of all 
that appeals to the loftiest aspiratitins of man, all that 
stimulates his effort s after goodness, and pivsimts consola- 
tions for unavoidable shortcomings. DonjoimMl with tluise 
same deductions, all the harmony of jdiysical nature and 
the constancy of its laws are seen nnimiiaired, whihj 
the reason, the c<»n.science, and the aesthetic instincis ari* 
alike gratified. We have thus a trm* ri'conciliation of 
sciimce and religion, in which each gains and neithm’ 
loses, one being comi>lementary to the oilier. 

L 
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Some apology is due to tlie render for certaiq •observa- 
tions and argiiineuts which have be(Mi liere advanced, and 
which have little in tli(i shape of novelty to recommend 
them. Ihit, after all, novelty can hardly be pitidicated of 
the views hero criticised and op})os(‘Al. Some of these seem 
almost a return to the fortuitous concourse ot* atoms" 
of Democritus, and even the very theory of '‘Natural 
Sel(Mition” itselt — a "survival of the httest” — was in j)art 
llioiight out not hundreds but of years ago. 

()j)ponents of Aristotle maintained that ])y the accidental 
occurrence of combinations, organisms have* be(‘n preserved 
and perpetuated such as linal causes, did lliey exist,' would 
liave lu'ought about, disadvantageous combinations or vari- 
ations being specjdily exterminated. " For when llui very 
same combinations happened to he ])roduced which the 
law of final causes would have? called into being, those 
combinations which proved to be advantageous to th(‘ 
organism were preserved; while those which were not 
advantageous perished, and still perish, like the minotaurs 
and s])hinxes of Kiii})edocles." ^ 

In conclusion, the author ventures to hope that this 
treatise may have contributed, howevcT slightly, towards 
clearing the way for peace and conciliation and for a more 
ready i)ercei)tion of the harmony which exists betwi‘en 
the deductions from our primary intuitions and the teach- 
ings of physical science, so far, that is, as concerns the 
evolution of organic forms — ihv af i<2nri(s. 

The aim has l)eeu to su])port the doctrine that these 

^ Quoted from the Jininhlcr of March 1860 , j). : “''Ottow fxiv olv 

airavra aVirtp k^v el ti/ena tow eyiiftro, Tovra ixev '(tcvOt} oTrh roi 

axTOfJitTov crvcTTOvra eiriTTjSeiws^ tina dt fi'h ovtus aTrccAero Kal diruWvTat, 
KaS. veo ^EiJ.Tr(doK\-r,s \eyei fiovye^rj Kal ow 5 /) 07 r/)wpo.” — A kist. P/i}fs. ii. 
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species kave been evolved by ordinary natural laws (fur 
tbe most part imkiiowu) aidcul by tlu* subordinate a(*tion 
of “Natural Selection/' and at tlie same time to remind 
some readgrs that there is and can be absolutely nothing 
in j)hysical science which forbids them to regard thos(‘ 
natural laws as acting with the Divine conenrrenei^ and 
in obedience to a creative Hat originally imposed on tlu* 
primeval Cosmos, “in (lie lH*ginning/’ hy (h’cator, its 
Upholder, and its Lord, 
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